X:/V 


STATISTICS 


MINES  AND  MINING 


IN  THE  STATES  AND  TBRB.IT0RIE3 


WEST  OF  THE  ROCKY  MOUNTAINS, 


-^' 


^fl% 


A"i 


By  ROSSITER  W.  RAYMOND,  -  / 

UNITED  STATES   COMMISSIONER  OF  MINING  STATISTICS. 


''>%,^.^ 


Il 


V 


\ 


WASHINGTON: 

GOYEUNMENT     PRINTING     OFFICE. 

1872. 


/   ^- 


'>"?■ 


If 


/ 


^,#y> 


12D  CONGRKSS,  )       HOUSE  OF  REPRESEJifTATIVES.       f  Ex.  Doo. 

l8t  ISesaion.      \  (    No.  10. 


MINING    STATISTICS  WEST   OF   THE    EOCKY   MOUNTAINS. 


L  E  T  T  E  E 


FROM 


THE  SECRETARY  OE  TIE  TREASURY, 


TRANSMITTING 


The  report  of  the  special  commissioner  for  the  collection  of  mining  statis- 
tics in  the  States  and  Territories  west  of  the  Boclcy  Mountains. 


MiVRCH  21,  1871. — Referred  to  the  Coramittee  on  Mines  and  Mining  and  ordered  to  be 

printed. 


Treastjey  Department, 
Washington,  J).  C,  March  16,  1871. 
SiE :  I  have  the  honor  to  transmit  to  the  House  of  Eepresentatives 
the  report  of  Eossiter  W.  Eaymond,  special  commissioner  for  the  collec- 
tion of  mining  statistics  in  the  States  and  Territories  west  of  the  Eocky 
Mountains. 

Very  respectfully, 

GEO.  S.  BOUTWELL, 
Secretary  oj  the  Treasury. 
Hon.  James  G.  Blaine, 

Spealcer  of  the  House  of  Representatives. 


CONTENTS. 


ENTEODUCTORY:  '        Page. 

Pajrt  I.  Condition  of  mining  industry 9 

Chapter  I.  California 11 

II.  Nevada 93 

III.  Oregon 176 

IV.  Idaho 187 

V.  Montana '. 204 

VI.  Utah 218 

VII.  Arizona 224 

VIII.  New  Mexico , , 282 

IX.  Colorado 287 

X.  Wyoming 333 

Part  II.  Metallurgical  processes 337 

Chapter  XI.  The  treatment  of  auriferous  ores  in  Colorado 339 

XII.  The  speed  of  stamps  in  Colorado  and  elsewhere 380 

XIII.  The  "Washoe  pan  amalgamation 392 

XIV.  Chlorination 417 

XV.  Smelting  silver  ores 432 

XVI.  List  of  stamp-mills 461 

Part  III.  Miscellaneous 481 

Chapter  XVII.  Narrow-gauge  railways 483 

XVIII.  The  mining  law 490 

XIX.  The  geographical  distribution  of  mining  districts 503 

XX.  The  origin  of  gold  nuggets  and  gold  dust 508 

XXI.  The  bullion  product 510 

Appendix 526 


INTRODUCTORY. 


Washington,  March  16, 1871. 

SiE :  I  have  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  California,  Nevada,  Oregon, 
Idaho,  Montana,  Utah,  Arizona,  New  Mexico,  Colorado,  and  Wyoming. 
The  anticipations  of  an  iacreased  prosperity  of  the  mining  industry, 
expressed  in  my  last  report,  have  been  realized.  .Not  only  the  aug- 
mented bullion  product,  a  discussion  of  which  will  be  found  in  the 
accompanying  report,  but  an  improved  tone  in  the  business  itself,  and 
the  progressive  reduction  of  the  burdensome  expenses  under  which  it 
has  labored,  bear  witness  of  substantial  gain. 

The  year  has  been  marked  by  comparatively  few  and  feeble  mining 
excitements,  such  as  have  in  other  times  caused  the  depopulation  of 
entire  districts,  and  the  emigration  of  vast  throngs  en  masse  to  the  new 
Eldorados.  Something  of  this  kind  is  the  necessary  consequence  of  the 
enterprise  of  the  free-footed  people  of  the  West;  it  is  by  "stampedes" 
that  all  our  new  States  and  Territories  have  been  explored  and  settled, 
but  the  waste  and  friction  of  the  process  are  so  great  that  we  may  be 
grateful  for  its  gradual  subsidence  into  the  forms  of  slower  and  more 
regular  progress. 

The  movements  of  the  year,  more  detailed  accounts  of  which  will  be 
found  in  the  following  pages,  may  be  briefly  enumerated  as  follows  : 

The  gold  mines  of  Southern  California,  near  San  Diego,  discovered  in 
1869,  were  the  scene  of  some  excitement  and  activity  early  in  the  follow- 
ing season. 

The  silver  discoveries  in  the  Burro  Mountains,  on  the  confines  of  New 
Mexico,  attracted  much  public  attention,  but  it  was  speedily  shown  that 
these  mines  require  capital  for  their  development,  and  do  not  invite  the 
penniless  adventurer. 

Eumors  of  rich  placers  on  Peace  Eiver,  far  in  the  interior  of  British 
Columbia,  were  in  circulation  early  in  the  season,  but  the  memory  of 
Fraser  Eiver,  and  its  disastrous  "  stampede,"  seems  to  have  quenched 
the  zeal  even  of  those  adventurous  souls  who  generally  find  the  greatest 
charm  of  a  new  discovery  in  its  remoteness  and  inaccessibility. 

Several  thousand  miners  were  attracted  to  the  bars  of  Snake  Eiver, 
mostly  from  other  districts  of  Idaho ;  but  this  region  is  so  near  the  rail- 
road that  the  equilibrium  of  population  was  soon  established,  and  a 
manufactured  excitement  was  impossible.  Such  artificial  enthusiasms 
are  usually  due  to  two  causes :  first,  the  presence  of  a  crowd  of  unem- 
ployed, adventurous,  and  sanguine  men,  who  keep  up  their  courage, 
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moreover,  because  tliey  cannot  get  away ;  and,  secondly,  to  the  mer- 
chants who  have,  at  great  cost,  carried  stocks  of  goods  to  the  new  dis- 
tricts, and  who  naturally  encourage,  by  every  ineans,  the  maintenance 
of  the  public  interest  and  the  increase  of  the  population.  Eapid  com- 
munications and  cheap  freight  paralyze  both  these  sources  of  excitement. 
Both  the  motive  and  the  means  of  creating  false  impressions  of  the  extent 
and  value  of  the  new  discoveries  are  measurably  taken  away,  and  the 
level  of  truth  is  reached  after  comparatively  few  and  feeble  oscillations. 

The  progress  of  developments  upon  the  Comstock  lode  gives  better 
promise  for  the  future,  and  strengthens  the  opinion  I  have  formerly  ex- 
pressed that  this  vast  fissure  will  be  found  metalliferous  at  greater  depths 
than  any  yet  attained. 

Meanwhile  other  parts  of  Nevada  have  sprung  into  sudden  import- 
ance. The  oi^erations  of  one  or  two  large  companies  at  Meadow  Valley, 
and  the  base-metal  smelting  operations  of  Eureka,  have  added  heavy 
sums  to  the  bullion-product  of  the  State.  At  Austin,  Mineral  Hill, 
and  elsewhere  the  Stetefeidt  furnace  has  been  steadily  in  operation,  suc- 
cessfully treating,  at  a  great  saving  in  the  cost  of  chloridization,  large 
quantities  of  refractory  silver  ores,  and  establishing  itself  as  the  most 
important  of  recent  improvements  in  American  metallurgy. 

The  Territory  of  Utah  has  witnessed  a  sudden  and  rapid  development 
of  silver  mining,  facilitated  by  the  railroad  connections,  which  permit 
the  shipments  of  ores  and  low-grade  bullion.  The  comparative  cheap- 
ness of  wages,  the  comparatively  ]3opulous  settlements  of  the  region,  tlie 
advanced  condition  of  agriculture,  and  the  now  not  unfavorable  attitude 
of  the  Mormon  authorities  toward  mining,  combine  to  relieve  this  young 
industry  in  Utah  from  many  of  the  disabilities  which  have  attended  its 
introduction  elsewhere  in  the  West. 

In  Colorado  the  principal  novelty  of  the  year  was  the  development  of 
the  silver  mines  in  the  Caribou  or  Grand  Island  district.  What  will  be 
the  future  importance  and  extent  of  this  group  of  mines  is  at  present 
uncertain.  Two  or  three  undeniably  valuable  and  productive  lodes  have 
been  opened. 

For  further  particulars  as  to  all  these  mining  fields,  together  with 
others  of  greater  age  and  more  familiar  fame,  I  respectfully  refer  you  to 
the  accompanying  report. 

The  labor  question,  involving  rates  of  wages,  length  of  working  shifts, 
.  and  other  issues  between  laboring  miners  and  employers,  has  received, 
in  many  localities  of  the  Pacific  slope,  a  peaceful  though,  perhaps,  but 
temporary  adjustment.  The  general  result  of  the  disputes  and  conflicts 
of  1869  has  been  the  reduction  of  wages,  which  the  conditions  of  min- 
ing enterprises  imperatively  demanded,  and  the  cheapness  of  provisions 
and  clothing  rendered  reasonable.  The  miners'  leagues,  however,  still 
exist  in  many  places,  and  continue  a  more  or  less  successful  resistance  to 
the  inevitable  fall  in  the  price  of  labor.  Their  most  unreasonable  de- 
mand has  been  for  equal  pay  to  all  classes  of  miners,  without  regard  to 
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the  skill  required  of  tliem  or  the  danger  to  which  they  are  exposed. 
This  is  a  suicidal  policy,  and  I  feel  sure  that  it  willhe  every  where  aban- 
doned iu  the  end  by  the  workingmen  themselves. 

The  gradual  extension  of  "single-hand  drilling,"  and  the  changes 
iu  administration  which  it  frequently  involves,  have  suggested  iu  some 
quarters  the  employment  of  Chinese  labor  underground.  It  is  not  my 
purpose  to  enter  upon  the  discussion  of  the  so-called  "  Chinese  ques- 
tion." Indeed,  I  feel  that  this  subject  is  hardly  in  a  condition  to  be 
properly  discussed.  Before  argument  can  be  made  conclusive,  it  is 
necessary  that  a  basis  of  ascertained  and  acknowledged  facts  shall  be 
obtained;  and  this  vitally  essential  preliminary  has  been  thus  far  fla- 
grantly neglected  by  the  disputants. upon  the  question  named.  Inflamed 
by  political  and  other  jealousies,  each  party  has  dealt  in  wholesale  asser- 
tion, and  each  has  endeavored  to  suppress  the  facts  not  favorable  to  its 
position.  So  long  as  there  is  a  dead-lock  of  contradiction  as  to  the  num- 
ber, character,  habits,  and  capacities  of  the  Chinese  in  this  country, 
there  can  be  nothing  definitely  settled  as  to  our  duty  and  policy  tovrard 
them.  I  purpose  at  present  merely  to  contribute  some  facts  with  regard 
to  their  employment  as  miners. 

Since  most  of  the  Chinese  in  the  ITnited  States  are  engaged  in  placer- 
mining  on  their  own  account,  it  is  evident  that  they  are  well  adapted 
for  success  in  that  branch.  Indeed,  it  is  universally  acknowledged  that 
they  work,  with  greater  economy  than  the  whites.  In  most  cases,  they 
buy  up  abandoned  claims,  aufl  reopen  them  with  profit. 

But  deep  mining  is  quite  a  different  matter,  and  requires  a  different 
kind  of  skill.  A  knowledge  of  the  varying  hardness,  t<?nacity,  and 
cleavage  of  rock  and  vein-stuff,  and  of  the  force  of  explosives  and  their 
effects,  is  required  in  this  work,  if  the  greatest  result  is  to  be  obtained 
from  a  given  expenditure  of  labor  and  material.  Moreover,  a  consider- 
able amount  of  muscular  strength  and  endurance  is  demanded  by  the 
incessant  antl  intense  labor  of  wielding  the  sledge  or  hammer. 

The  experience  of  the  Central  Pacific  B-ailroad  Company,  which  em- 
ployed Chinese  in  the  construction  of  tunnels,  first  called  attention  to 
their  qualifications  iu  this  direction.  A  number  of  attemx)ts  have  since 
been  made  to  introduce  them  into  mines,  and  generally  without  perma- 
nent success.  Sometimes  the  trouble  has  been  the  hostility  of  other 
miners,  sometimes  the  difficulty  of  managing  the  Chinamen  themselves. 

At  Silver  Peak,  Kevada,  the  entire  force  in  the  Bed  Mountain  mines 
is  said  to  have  been  at  one  time  Chinese;  but  I  understand  that  a  change 
has  been  made,  and  white  miners  are  now  employed  for  a  part  of  the 
work. 

The  miners  in  Morey  district,  Nevada,  were  last  year  Chinese,  under 
a  white  foreman ;  and  the  manager  declares  that  they  gave  him  perfect 
satisfaction,  doing  as  well  as  an  equal  number  of  white  men.  But  the 
foreman,  during  the  absence  of  the  manager,  discharged  the  whole  lotj 
and  no  more  have  been  engaged  up  to  this  time. 
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In  many  quartz-mines  and  stamp-mills  throughout  the  West,  Chinese 
labor  is  employed  for  certain  inferior  purposes,  such  as  dumping  cars, 
surface  excavation,  etc.  But  in  most  cases  there  is  little  gained  by  it, 
as  these  positions  could  probably  be  filled  as  well  and  as  cheaply  by 
boys,  old  men,  etc.,  from  non-celestial  climes.  The  best  region  for  as- 
certaining the  real  qualities  of  this  race  as  miners  is,  so  far  as  I  know, 
that  of  the  southern  mines  of  California.  In  Merced,  Mariposa,  and 
Tuolumne  Counties,  for  instance,  where  the  decadence  of  i^lacer-mining 
has  removed  a  great  part  of  the  skilled  white  labor,  many  Chinese  have 
been  employed  for  years  in  quartz-mining.  Even  before  the  construc- 
tion of  the  Pacific  Eailroad,  there  were  Chinese  miners  in  the  stopes  of 
the  Mariposa,  Josephine,  and  Pine-Tree  ;  and  in  these  noted  mines  they 
are  still  employed  to  a  greater  or  less  extent.  I  have  seen  in  the  Mari- 
posa whole  shifts  of  brawny  pig-tail  wearers,  some  of  whom  had  fol- 
lowed the  business  for  ten,  twelve,  or  fifteen  years. 

Putting  together  the  results  of  experience  in  all  quarters,  I  arrive  at 
the  following  conclusions : 

1.  Neither  praise  nor  condemnation  can  be  sweepingly  bestowed  upon 
Chinese  miners  as  a  class.  They  show  individual  character,  just  as 
other  people  do.  Calling  them  all  "John,"  and  treating  them  all 
alike,  is  a  measure  of  ignorance,  fatal  to  successful  management.  Even 
the  characteristics  which  they  appear  to  possess  in  common,  whether 
good  or  bad,  would,  I  think,  disappear  if  they  were  less  rigorously  ex- 
cluded from  the  rest  of  the  world. 

2.  It  is  troublesome,  on  some  accounts,  to  run  a  mine  manned  entirely 
by  Chinese.  They  put  little  faith  in  the  promises  of  employers,  and  are 
Ijretty  certain  to  stop  work  if  not  ijromptly  paid.  Even  after  long  ex- 
perience of  fair  dealing,  they  do  not  seem  to  acquire  confidence  in  this 
respect ;  and  they  remain  to-day,  as  they  always  have  been,  the  most 
reasonable  in  the  matter  of  wages,  and  the  most  unreasonably  exact  in 
the  matter  of  payment,  of  all  our  laborers.  No  doubt  this  distruwSt  is 
due  i)artly  to  the  difference  of  race,  partly  to  the  injustice  and  dishon- 
esty with  which  they  have  been  ti^eated ;  but,  whatever  be  the  cause, 
the  fact  is  palpable,  and  not  uufrequently  seriously  injurious  to  mining 
enterprises  in  remote  districts,  where  the  money  does  not  always  arrive 
just  in  time  for  x^ay-day,  and  where  the  miners,  once  lost,  cannot  be  im- 
mediately replaced. 

Another  obstacle  to  the  exclusive  employment  of  Chinese  is  the  fre- 
quency of  their  religious  festivals  and  holidays.  On  these  occasions, 
according  to  the  reports  of  employers  in  Mariposa  County,  they  leave 
the  mines  en  masse,  and  cannot  be  induced  to  work,  for  sometimes  a 
week  together. 

3.  Chinese  skilled  miners  are  quite  equal  to  those  of  any  other  race. 
In  some  instances  they  surpass  white  meii  employed  in  the  same  mines. 
The  number  of  those  who  have  had  sulficient  experience  to  give  them 
equal  advantages  in  the  comparison  is  of  course  small.    Apparently, 
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the  natural  qualifications  of  the  race  for  -this  class  of  work  are  very 
great;  but  it  should  be  borne  in  mind  that  only  those  Chinese  who  have 
a  fitness  for  it  are  likely  to  undertake  it,  while  many  white  men  pretend 
to  be  miners,  though  unskillful,  on  account  of  the  high  wages  paid  to 
that  class.  On  the  other  hand,  good  Chinese  miners  command  increased 
wages.  Already  they  are  paid  in  many  localities  nearly  as  much  as 
whites ;  and  there  is  no  reason  to  doubt  that  in  the  course  of  time  the 
equilibrium  will  be  established,  and  the  quantity  and  quality  of  labor, 
not  the  race  of  the  laborer,  will  become  the  measure  of  wages.  Chinese 
miners  are  now  receiving  $1  75  and  $2  per  day,  where  they  formerly 
worked  for  $1  and  |1  25. 

4.  In  hard  rock  they  do  best  with  "  single"  drills,  of  small  steel.  So  do 
all  miners.  The  use  of  the  small  single  drill  is  becoming  quite  general 
in  our  mines,  and  is  found,  where  circumstances  are  favorable,  to  effect 
a  large  saving  of  cost.  One  objection  to  it  is,  that  it  is  likeiy  to  involve 
underhand  stoping,  since  the  single-handed  drill  cannot  conveniently 
be  used  in  upward  holes;  and  underhand  stoping  is  expensive  in  mines 
where  the  "deads"  are  packed  away  in  the  stopes,  and  where  much 
timbering  is  required  to  support  the  hanging  wall.  Generally,  where 
small  drills  are  used,  the  quicker  explosives,  such  as  rifle-powder,  dyna- 
mite, Hercules  powder,  (a  mixture  of  nitro-glycerine  and  common  pow- 
der.) etc.,  are  best. 

5.  The  greatest  superiority  of  good  Chinese  miners  over  European 
miners  is  their  fidelity.  Every  mining  captain  knows  that  the  latter, 
if  working  by  the  shift,  need  watching  to  prevent  them  from  idling, 
and,  if  working  by  contract,  have  a  hundred  ways  of  getting  the  better 
in  the  bargain.  Now,  I  do  not  believe  this  to  be  a  national  character- 
istic. It  is  simply  professional.  When  Chinamen  shall  have  v/orked 
underground  for  a  generation  or  two,  they  also  may  have  acquired  these 
peculiarites.  For  the  present,  however,  it  is  certainly  true  that  they 
are  far  more  earnest  and  faithful  than  any  other  miners.  In  every  de- 
partment they  enjoy  the  universal  reputation  of  conscientious  fidelity. 
Apart  from  every  other  advantage  or  disadvantage  attendant  upon 
their  emi)loyment,  apart  from  the  discrepancy  in  wages,  even,  this  one 
attribute  of  fidelity  to  the  interests  of  the  employer  will  certainly  carry 
the  day  for  the  almond-eyed  laborers,  if  our  white  workmen  do  not 
recognize  the  danger  ip  which  they  stand,  and  avert  it  by  far  more  sen- 
sible means  than  they  have  hitherto  employed.  Good  workmen,  engaged 
in  avocations  which  require  skill  or  involve  peril,  must  be  allowed  to 
receive  higher  wages  than  their  comrades.  Ambitious  workmen  must 
be  free  to  work  extra  hours,  to  take  odd  jobs,  to  save  money  for  the 
purposes  of  study,  self-improvement,  and  advancement,  and  all  work- 
men must  maintain  and  manifest  a  desire  to  earn  what  thej  receive. 
These  natural  laws  being  defied,  the  disastrous  result  will  be  inevitable, 
no  matter  how  long  it  is  postponed ;  and  the  punishment  will  fall  heavi- 
est, as  it  always  does,  upon  the  poor.    No  country,  where  the  common 
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laborer  receives  as  much  as  the  skilled  laborer,  cau  be  said  to  have  its 
industry  placed  on  a  secure  basis ',  and  no  country  in  which  every  man 
cannot  freely  sell  his  labor  in  the  market  to  the  employer  of  his  own 
choice  is  truly  free  or  likely  to  be  permanently  prosperous. 

Both  political  parties  on  this  coast  appear  to  be  afraid  to  speak  the 
truth  on  the  Chinese  question.  They  have  settled  on  a  convenient  fic- 
tion, and  they  vigorously  denounce  the  importation  of  "coolies."  But 
the  Chinese  here  are  not  coolies.  They  are  quite  ready  to  accept  the 
best  wages  they  can  get.  They  even  combine,  like  other  folks,  in 
unions,  where  that  is  possible.  I  am  told  that  the  Chinese  washermen 
of  San  Francisco  have  a  union  and  a  fixed  rate  of  prices;  and  it  is  even 
reported  that  when  some  traitorous  wretch  washed  shirts  below  the 
market  rate,  they  "  went  for  him"  and  killed  him  at  once. 

I  repeat,  the  Chinese  will  maintain  their  hold  in  this  country,  if  they 
maintain  it  at  all,  not  by  the  cheapness,  but  by  the  excellence  of  their 
labor.  Their  wages  are  constantly  rising.  Before  long  they  will  receive 
everywhere,  as  they  do  now  in  many  localities,  as  much  as  any  man 
should  receive,  in  view  of  the  cost  of  provisions  and  clothing,  for  the 
same  character  of  work.  The  wages  question  is  temporary  and  will 
pass  away;  but  the  question  of  character,  industry,  and  skill  will  re- 
main and  constitute  the  true  and  dangerous  competition  of  the  future. 

The  sum  of  the  whole  matter  appears  to  be,  that  good  Chinese  miners 
are  highly  desirable ;  that  their  number  is  small ;  that  the  employment 
and  training  of  raw^  hands  is  attended  with  considerable  inconvenience ; 
that  the  best  system,  where  it  is  practicable,  is  to  include  two  or  more 
nationalities  in  one  mining  force;  and,  finally,  that  the  question  of 
wages  will  probably  settle  itself  by  a  rise  in  the  demands  of  Chinamen 
and  a  fall  in  the  price  of  Christians.  This  is  the  present  aspect  of  the 
case;  and  it  does  not  seem  likely,  under  all  the  circumstances,  that  the 
Chinese  will  either  be  universally  introduced  or  universally  excluded  as 
a  race.  Individuals  will  develop,  as  they  should  do  in  a  free  country, 
into  whatever  business  suits  them  best,  without  reference  to  their  birth 
or  blood.  If  this  seems  Utopian,  I  point  to  an  illustration  in  the  Wash- 
ington gold  mine,  near  Iloruitos,  California,  where  a  white  superintend- 
ent, a  black  foreman,  and  a  force  of  yellow  miners  seem  to  do  very  well 
together.  Indeed,  one  migiit  expect  distinctions  to  disappear  under- 
ground, since  there  is  no  difference  of  color  in  the  dark. 

An  event  of  considerable  importance  to  mining  engineers  and  metal- 
lurgists has  been  the  publication  of  the  volume  on  Mining  Industry,  of 
the  Eeport  of  the  United  States  Geological  Exploration  of  the  Fortieth 
i*aral!el.  The  careful  and  comprehensive  review  of  the  mining  and 
metallurgical  processes  of  some  of  our  principal  districts,  and  the  sketch 
of  their  geological  features  and  vein-phenomena,  possess  the  highest 
interest  and  value.  Unfortunately  the  edition  of  this  work  authorized 
by  Congress  is  too  small  to  bring  it  into  general  circulation  among  the 
communities  and  classes  most  directlv  interested  in  its  contents.    I 
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have,  therefore,  thought  it  best  to  extract  from  it  some  of  the  most 
practically  useful  portions,  condensiug  them  whenever  I  could  do  so 
without  material  injury  to  their  sense,  and  adding  foot-notes  of  my 
own  whenever  I  desired  to  add  to  the  text  or  express  an  opinion  at 
variance  with  it. 

At  the  request  of  General  Francis  A.  Walker,  Superintendent  of  the 
Census,  I  examined,  with  the  assistance  of  Mr.  A.  Eilers,  all  the  mining 
returns  of  the  assistant  marshals  from  the  States  and  Territories  covered 
by  this  report.  As  might  have  been  expected  from  the  imperfection  of 
the  law,  which  neither  authorizes  the  employment  of  experts  in  the  collec- 
tion of  the  statistics  of  any  manufacture  for  the  census,  nor  provides 
blanks  suitable  for  peculiar  industries  like  that  of  the  mining  and  re- 
duction of  ores,  these  returns  were  frequently  both  confused  and  incom- 
plete. A  careful  revision  and  much  correspondence  with  the  assistant 
marshals  has  doubtless  improved  them,  and  it  is  believed  that  when 
published  they  will  contain  much  information  of  value.  That  they  do 
not  represent  fully  the  mining  industry  of  the  West-  may  be  inferred 
from  the  discrepancy  between  the  aggregate  number  of  miners  ac- 
counted for  on  the  "  manufacturing"  blanks  and  the  number  shown  by 
the  "occupation"  blanks.  This  subject  will  be  more  explicitly  discussed 
by  the  Superintendent  of  the  Census  in  the  volume  devoted  to  it. 
Meanwhile  I  am  indebted  to  the  census  returns  for  some  items  in 
corporated  into  the  accompanying  report,  chiefly  such  as  the  average 
wages,  product,  &c.,  of  certain  districts,  or  rather,  of  the  mines  in  those 
districts,  which  hai)pened  to  be  included  in  the  assistant  marshals' 
returns. 

In  this,  as  in  every  former  report,  I  have  occasion  to  acknowledge 
with  gratitude  the  assistance  which  has  been  generously  extended  to 
me  in  many  quarters.  The  most  difficult  and  dangerous  portion  of  the 
field-work,  namely,  a  rapid  reconnaissance  of  the  mining  districts  of 
Arizona,  was  executed,  and  the  chapter  on  that  Territory  was  written, 
by  Mr.  A.  Eilers,  my  deputy,  to  whom,  likewise,  I  am  indebted  for  in- 
telligent and  zealous  cooperation  in  the  arrangement  of  materials  for 
other  chapters  of  the  report.  Mr.  W.  A.  Skidmore,  of  San  Francisco, 
traveled  for  me  as  extensively  as  time  and  means  would  permit,  among 
the  placer,  gravel,  and  cement  mines  of  California,  and  assisted  me 
greatly  in  the  conduct  of  correspondence  and  other  means  of  acquiring 
information  from  localities  which  it  was  impossible  to  visit  personally. 
Messrs.  Janin,  Hodges,  Wheeler,  and  many  others  in  San  Francisco ; 
Messrs.  Wolters,  Yon  Schulze,  Collier,  Eeichenecker,  and  others,  of 
Colorado;  Messrs.  Alexis  Janin,  Luckhardt,  McMurray,  Gray,  Boalt, 
Curtis,  Hahn,  Yan  Lennep,  and  others,  of  ISTevada;  Messrs.  Atlee,  Hur- 
ley, and  Adams,  of  Idaho ;  Messrs.  McCormick,  Safford,  Wasson,  and 
Tyng,  of  Arizona  ,•  Messrs.  Reed,  Mills,  Einehart,  Reynolds,  Packv/ood, 
and  others,  of  Oregon;  Messrs.  Roberts,  Morrison,  and  others,  of 
Wyoming — these  are  but  a  few  names  out  of  many  which  I  do  not 
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enumerate  here  in  full,  since  I  have  given  credit  throughout  the  report 
in  the  appropriate  places  to  all  who  have  contributed  to  its  j)ages. 

Free  transportation  was  furnished  to  me  in  my  official  capacity  by  the 
Central  Pacific  Eailroad  Company  and  the  Colorado  Stage  Company ; 
and  the  powerful  assistance  of  Wells,  Fargo  &  Co.'s  vast  express  sys- 
tem was  generously  placed  at  my  disposal  in  the  prosecution  of  many 
inquiries  which  would  otherwise  have  been  hopeless.  During  a  pro- 
longed experience  of  travel  west  of  the  Missouri  Eiver,  I  have  never 
failed  to  receive  at  the  hands  of  the  agents  of  this  house  a  ready  per- 
sonal courtesy  and  a  most  intelligent  appreciation  of  my  work. 

No  one  can  be  more  sensible  of  the  imperfections  of  this  report  than 
I  am.  The  intense  labor  of  preparing  so  large  a  volume  in  so  short  a 
time  gives  rise  by  natural  reaction  to  a  dissatisfaction  in  the  mind  of 
the  author  greater  than  that  which  the  casual  reader  is  likely  to  ex- 
perience. Yet  I  venture  to  hope  that,  in  spite  of  many  defects,  thia 
volume  will  not  fall  behind  its  predecessors  in  interest  and  value. 
I  have  the  honor  to  be,  yours  respectfully, 

E.  W.  EAYMOND, 
United  iStates  Commissioner  of  Mining  Statistics. 

Hon.  George  S.  Bout  well, 

Secretary  of  the  Treasury. 
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CONDITION  OF  MINING-  INDUSTRY. 


CHAPTER   I. 


CALIFORNIA. 


SAN  DIEGO   COUNTY. 


For  tlie  first  time  this  county  has  entered  the  list  of  those  producing 
bullion,  and  though  the  shipments  are  as  yet  small,  they  bid  lair  to  im- 
prove rapidly. 

The  mines  are  situated  forty-two  miles  northeast  of  the  town  of  San 
Diego,  in  a  range  of  mountains  known  as  the  Isabella  Mountains.  They 
"U'ere  discovered  late  in  the  fall  of  1869 — it  is  said  by  a  party  of  pros- 
X)ectors  returniug  from  Arizona — and  the  extraordinarily  rich  ore  from 
the  ledges  first  located,  among  which  the  Washington  seems  to  be  the 
most  prominent,  caused  considerable  excitement  on  the  Pacific  coast  in 
the  spring  and  early  summer.  This  threatened  to  gTOw  into  a  regular 
stampede  at  one  time,  but  subsided  soon  when  it  was  found  that  the 
riches  were  not  available  without  the  aid  of  considerable  capital.  Sev- 
eral districts  were,  however,  organized,  and  a  town,  Julian  City,  sprang 
uj)  at  once  in  the  heart  of  the  region. 

0.  A.  Luckhardt,  M.  E.,  who  visited  the  locality  early  in  1870,  reports 
to  me  the  following: 

Cuyamac  or  Julian  mining  district  is  situated  in  San  Diego  County, 
California,  a  distance  of  forty-two  miles  by  stage-road,  in  a  northeasterly 
direction  from  San  Diego  City,  in  a  range  of  mountains  called  the  Santa 
Isabella  Mountains,  which  course  north  and  south,  lying  between  the 
Pacific  Coast  range  and  the  San  Bernardino  range  of  mountains,  and 
have  an  elevation  of  3,000  feet  above  sea-level.  It  was  located  in  the 
early  part  of  1870,  and  created  much  excitement,  caused  by  exag- 
gerations of  the  richness  of  the  gold  veins  discovered:  The  Cuyama<3 
Mountain,  part  of  the  Santa  Isabella  Mountain,  is  thickly  covered  with 
nut-pine  timber,  abounds  in  sweet- water  springs,  and  has  many  very 
fertile  ijlateaux  covered  with  verdure.  Julian  City,  the  center  of  the 
district,  contains  about  two  hundred  h'ouses  and  tents,  with  ai)opulation 
of  four  hundred,  which,  however,  is  very  varying.  The  main  mass  of 
the  Cuyamac  Mountain  consists  of  mica  slate  and  hornblendic  por- 
phyry, coursing  northeast  and  southwest,  standing  almost  vertical,  and 
bounded  westward  hj  basaltic  rocks,  which  have  overflowed  its  western 
boundary  of  garnet  porphyry.  The  veins  are  very  numerous,  lie  on  the 
western  and  southwestern  slopes  of  the  mountain,  and  run  in  almost 
every  conceivable  direction,  subject  to  the  irregularities  of  the  horn- 
blendic pori)hyry.  The  larger  veins  run  northeast  and  southwest  and 
are  imbedded  in  the  slate.  Their  dip  is  from  70°  east  to  almost  vertical. 
They  are  narrow  and  have  no  bold  outcrop,  and  only  in  places  have 
clearly  defined  walls  been  laid  open.  They  have  quartz  as  gangue,  and 
vary  from  ^  to  3  feet  in  width. 

Although  many  locations  have  been  made,  it  must  not  be  supposed 
that  each  represents  a  vein.  Many  claims  are  often  on  the  saine  vein, 
and  many  have  nothing  more  than  a  few  detached  boulders,  embedded 
in  alluvium  and  debris,  for  a  foundation.  Gold  "is  the  only  precious  metal 
•which  the  veins  carry;  accompanying  it  are  traces  of  antimonblende, 
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•wMch  lias  been  erroneously  mistaken  for  silver  ore.  The  gold  occurs  in 
grains  and  also  in  thin  flakss,  and  is  about  790  fine.  It  is  disseminated 
very  sparingly  in  the  gangue,  but  occurs  in  rich  pockets  at  intervals. 
No  base  metal  accompanies  the  gold;  the  quartz  is  in  most  instances 
X)erfectly  white  and  dense,  not  even  stained  by  iron,  although  ])yrites 
occur  in  traces  in  some  veins.  Besides  m^ny  others,  the  Washington, 
Hidden  Treasure,  Headen,  Helvetia,  are  the  most  noteworthy.  They  vary 
from  18  inches  to  2)j  feet  in  width,  and  have  yielded  rich  pockets  cou- 
tainiDg  from  ^  to  1^  tons  of  ore,  but  their  average  ore  will  not  exceed  $ii5 
per  ton. 

Two  stamp-mills,  after  the  Washoe  pattern,  comprising  fifteen  stamps, 
have  been  erected  in  this  district,  and  are  doing  well  at  present.  The 
district  is  new,  and  explorations  in  depth  are  very  limited,  not  exceed- 
ing 80  feet  in  any  mine,  and  as  far  as  work  has  progressed  the  veins 
show  less  gold  in  depth  than  at  the  surface,  and  pockets  occur  less  fre- 
quently. In  this  respect  Cuymac  district  is  similar  to  the  Aurora  mining 
district  of  Esmeralda,  E'evada,  which  also  yielded  in  its  infancy  con- 
siderable gold  near  the  surface,  but  not  one  mine  has  ever  been  profit- 
ably worked. 

The  geological  features  of  the  country  lead  to  expect  substantial  veins 
which  will  last  in  depth,  but  they  are  narrow,  and  it  can  only  be  hoped 
that  through  economical  management  their  owners  may  meet  with  suc- 
cess and  be  enabled  to  explore  them  suliiciently  to  prove  their  actual 
merit. 

Leaving  Cuyamac  district  and  descending  the  southwestern  slope 
of  the  mountain  for  four  miles,  the  low  hills  binding  the  Santa  Isabella 
Valley  are  encountered;  here  placer-mining  has  been  carried  on,  but 
abandoned,  the  gold  being  very  thin  and  flaky,  and  too  sparingly  dejjos- 
ited  to  pay. 

Since  Mr.  Luckhardt's  visit  more  mills  have  been  erected  in  this 
region,  among  which  is  a  Wilson  steam  stamp-mill.  It  commenced  to 
run  in  the  middle  of  June,  and  ran  most  of  the  time  until  November, 
though  it  had  to  lie  idle  often,  in  common  with  all  the  mills,  because 
there  was  no  ore  to  crush.  In  this  respect  the  San  Diego  gold  region  has 
undergone  the  same  experience  that  hundreds  have  gone  through  before, 
and  it  is  surprising  that  after  all  the  experience  gathered  elsewhere  these 
blunders  should  be  repeated  to-day.  I  mean  the  erection  of  mills  far 
ahead  of  the  capacity  of  the  mines  before  the  latter  are  opened. 

Mr.  Dougine,  the  manager  of  the  Wilson  steam  stamj)-mill,  has  made 
a  number  of  experiments  with  from  00  to  90  jiounds  of  steam  and  a 
varying  number  of  drops,  «&;c.,  but  obtained  the  best  results  with  70 
pounds  of  steam  and  206  drops  per  minute.  On  August  10  he  crushed 
10  tons  800  pounds  of  Haydeu  rock  in  eight  hours  forty-five  minutes, 
using  one  cord  of  wood,  (oak.)  On  August  11,  8,590  jjounds  of  the 
hardest  rock  obtainable  were  crushed  in  five  hours,  with  05  pounds  of 
steam.  On  August  12,  with  OS  pounds  of  steam,  to  crush  10,800  ])ounds 
of  ordinary  rock,  required  four  hours  fifty  minutes.  In  July,  51  tons 
were  crushed  in  forty-seven  hours.  The  average  amount  of  ore  which 
can  easily  be  crushed  in  a  day  (of  twenty-four  hours)  is  28  tons,  with  a 
No.  6  slot-screen,  and  using  not  over  three  cords  of  4-foot  wood ;  the 
average  consumption  of  fuel  is  one  cord  to  10  tons  of  ore.  The  durability 
of  the  mill  is  very  great,  no  breakage  having  occurred,  and  there  being 
no  signs  of  any  probability  of  a  breakage.  In  every  jjart  the  mill  Jias 
worked  wonderfully  well.  It  took  just  six  days  to  set  up  the  machine 
ready  for  work.  It  is  simple,  durable,  economical,  and  efQcient.  Taking 
these  points  into  consideration,  and  not  forgetting  its  comparatively 
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very  low  cost,  it  woukl  seem  that  tlie  mill  must  be  pronounced  a  great 
success.  It  is  thought  that,  at  Sau  Diego,  $G-ore  can  be  mined  and 
milled  at  a  profit  where  this  mill  is  used  and  the  same  party  owns  both 
mine  and  mill.  Four-foot  oak  costs  in  the  district  $3  per  cord,  and  for 
custom  work  the  mill  rates  are :  For  sample  lots,  $10  per  ton ;  for  50-ton 
lots,  $7 ;  for  100  tons  and  upward,  $6  per  ton.  It  should  also  be  stated, 
in  connection  with  the  above  figures,  that  the  same  boiler  which  supplies 
the  steam  for  the  Wilson  stamps  runs  two  steam-pumps,  one  for  feeding 
the  boiler,  and  one  for  pumping  back  the  water  from  the  settling-tank, 
this  last  being  necessary  on  account  of  the  rather  scanty  supply  of  that 
article. 

I  insert  the  following  milling  results  of  lots  of  ore  from  diiferent  ledges 
in  the  district.  They  are  instructive  and  give  a  very  fair  idea  of  the 
richness  of  the  surface  ores  from  various  points : 

Amonnt  treated. 

Mine.                                                                                                           Tons.  Yield  per  ton. 

Lone  Star 7     $7  00 

Do/ 5     70  00 

Shamrock 7     3  50 

Eagle „ 10     2  90 

Do 5     2  7.5 

San  Diego 19     15  00 

Do 51     6  00 

Owen's 16     51  00 

Keystone 4     7  00 

High  Peak 10     42  00 

Sherman 4     4  82 

Hannon ,     3     3  50 

Pride  of  the  West 1^ 31  00 

White  Fawn 3 0  37 

North  Star 6     4  50 

North  America 6     4  00 

Monitor 6 4  00 

Ella 3     125 

Forty-Nine 12     12  50 

Hayden 19     40  00 

Shij)ments  of  bullion  from  the  Julian  district  commenced  in  April,  and 
up  to  the  middle  of  September  $10,341  had  been  shipped  by  Wells, 
Fargo  &  Co.,  and  310  ounces,  worth  about  $18  per  ounce,  or  $5,580,  by ' 
Panly  &  Son,  making  in  all  about  $16,000.  I  am  not  informed  as  to  the 
shipments  made  after  the  time  indicated,  but  in  December  it  was  re- 
ported that  little  or  no  rock  was  being  taken  out,  the  miners  lacking  the 
means  and  energy  to  develop  their  claims.  The  mills  were  making 
hardly  half-time,  and  it  was  feared  that  the  law-suit,  in  regard  to  the 
Cuyamac  grant,  which  threatened  to  deprive  the  miners  of  their  claims, 
would  be  decided  against  them.  I  have  not  learned  the  final  result  of 
the  suit,  but  am  informed  that  it  has  reached  its  termination  late  in  De- 
cember. 

SAN  BERNAEDINO   COUNTY. 

As  far  as  actual  production  is  concerned,  this  county  has  little  to  boast, 
the  only  quartz-mining  enterprise  reported  being  that  of  G.  E.  Moore, 
at  Belleville,  who  took  out,  with  six  men,  in  three  months,  120  ounces  of 
gold,  worth  $1,700. 

Of  higher  importance  are  the  late  discoveries  in  the  Clark  district, 
-which,  together  with  the  mines  again  taken  up  in  the  Yellow  Pine 
district,  just  across  the  line,  in  Nevada,  have  caused  quite  a  stir  in  the 
Pacific  States. 
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The  following  report  on  this  district  as  well  as  that  on  the  Amargoza 
district  is  from  the  pen  of  Mr.  C.  A.  Luckhardt,  M.  E.: 

The  Chirk  district  is  situated  thirty -three  mUes  southerly  from  Yellow 
Pine,  in  San  Bernardino  County,  California,  on  the  eastern  slope  ot 
Clark  Mountain,  which  is  a  portion  of  the  Opal  Mountains.  It  was 
discovered  and  located  in  the  latter  part  of  1869,  and  contains  now 
probably  forty  settlers,  all  miners.  There  are  no  agricultural  lands,  but 
water  and  fuel  in  abundance.  It  is  worthy  of  record  on  account  of  the 
principal  lode  of  the  district,  the  '  CopperworkL' 

The  Clark  Mountain  is  composed  principally  of  i)orphyries  broken 
through  by  belts  of  gabbro,  in  which  the  metalliferous  veins  of  the 
district  occur.  The  porphyry  belt  on  the  west  bounds  on  mica,  slate, 
and  syenite,  which  reach  to  the  lower  hills  of  the  western  boundaries 
of  the  Colorado  Eiver  Valley,  formed  of  sandstones  and  slates. 

There  has  been  but  little  work  done  in  the  district  as  j'Ct.  Several 
veins  have  been  located,  carrying  principally  copper  ores,  accompanied 
by  galena,  and  bearing  a  variable  percentage  oi'  silver.  As  gangue 
matter,  quartz  occurs  principally ;  cakjspar  is  subordinate.  The  Copper- 
world  is  a  stupendous  lode,  to  all  appearances  a  contact-vein,  having 
gabbro  above  and  i:)orphyry  as  footwall.  It  crops  out  from  30  to  45  feet 
in  width,  for  500  ii'eet  in  length,  carries  quartz  and  caicspav  as  vein 
matter,  and  copper  ore,  with  a  percentage  in  silver  varying  from  $30  to 
$100  per  ton,  with  some  galena  and  blende. 

As  yet  only  a  few  tons  of  ore  have  been  extracted  in  order  to  ship 
them  to  San  Francisco  for  ex]3eriment.  Ko  further  explorations  have 
been  made,  whicli  prevented  me  from  investigating  the  character  of  the 
vein  in  detail.  A  vast  amount  of  ore  stands  in  view,  averaging  38  per 
cent,  of  copper  and  $50  in  silver  per  ton,  and  the  intentions  of  the  com- 
pany are,  on  receipt  of  the  result  of  the  shipment  sent  to  San  Francisco, 
to  commence  operations  on  a  large  scale. 

The  Amargoza  district  lies  in  San  Bernardino  County,  State  of  Cali- 
fornia, sixty-five  to  seventy  miles  in  a  westerly  direction  from  Yellow 
Pine,  in  an  isolated  mountain  called  Amargoza  Mountain.  Amargoza 
Mountain  is  composed  of  porphyry  and  granite,  void  of  all  vegetation. 
The  nearest  fertile  soil  is  in  Amargoza  Valley,  fifteen  miles  north  from 
the  district;  here  there  is  also  sweet  water. 

The  district  was  located  in  1856  for  the  purpose  of  gold  quartz  and 
placer  mining,  but  the  owners  had  to  abandon  the  territory  to  the 
Indians.  Since  then  it  has  been  relocated  in  1863,  when  I  visited  it  for 
the  first  time,  and  a  company  established  a  quartz-mill  and  met  with 
good  success  for  over  a  year  5  afterward  work  was  discontinued  for 
reasons  not  known  to  me,  and  in  1870,  on  my  last  visit,  I  found  the 
district  deserted. 

The  veins  of  the  district  are  narrow,  and  are  embedded  in  porphyry, 
have  quartz  as  vein  matter,  and  carry  gold  free ;  the  only  accompany- 
in  g  metal  is  iron,  as  a  sulphuret,  and  in  small  quantity;  the  extreme 
dryness  of  the  atmosphere  preventing  speedy  decomposition. 

The  district  is  remarkable  for  the  Amargoza  vein,  the  principal 
one.  It  varies  from  0  to  10  feet  in  width,  has  granite  above  and 
porphyry  below,  and  a  general  north  and  south  course,  dip})iug  78°  west. 

The  prominent  vein-matter  is  a  compact  quartzite,  carrying  I'ree  gold, 
which  is  universally  distributed  throughout  the  vein,  both  as  coarse 
and  fine  gold,  in  grains  of  a  rough  surface,  not  in  leaves.  Amargoza 
Mountain  has  suffered  from  volcanic  eruptions  similar  to  the  Potosi 
Mountains  at  Yellow  Pine,  but  the  metamorphism  is  wanting.  A  curi- 
ous phenomenon  is  observable  in  the  Amargoza  vein,  namely :  Near  the 
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surface  it  is  in  places  15  feet  wide,  contains  masses  of  black  hornblcndic 
syenite,  not  resembling'  the  granite  of  its  overlay,  mixed  with  and  en- 
riched by  the  quartzite  of  the  vein,  and  this  granite  bears  coarse  gold, 
often  in  nests.  The  vein  has  been  attacke<l  by  various  tunnels  and 
shafts,  and  worked  to  a  depth  of  120  feet  in  places,  where  this  granite 
still  occurs,  but  not  in  such  large  masses,  carrying  gold 5  but  there  is 
here  a  difference  in  the  quality  and  shape  of  the  gold  from  that  which 
the  vein  j^roper  carries,  ifo  iron  is  visible  iu  the  granite.  Near  the 
surface  gold  was  found  in  pockets,  one  of  which  yielded  $11,000,  but 
the  average  of  the  ore  was  about  $G0  per  ton.  In  depth  the  gold 
became  finer,  more  universally  distributed  through  the  vein,  and  the 
average  may  be  called  $18  to  $20  per  ton,  of  which  quality  thousands 
of  tons  exist  now,  which  only  await  the  time  when  the  surrounding- 
country  Avill  be  more  settled  to  be  beneticiated  profitably. 

The  total  population  of  this  county,  according  to  the  census,  is  3,988; 
Chinese,  16. 

LAKE,  SANTA  CLARA,  AND  FRESNO  COUNTIES. 

These  three  counties  contain  only  quicksilver  mines  and  are  the  only 
ones  in  which  this  metal  is  produced.  The  product  of  quicksilver  was 
not  large,  and  advanced  steadily  during  the  latter  part  of  1870.  The 
following  was  the  product  of  the  different  mines  during  the  year  from 
June  1, 1869,  to  June  1,  1870,  as  given  by  the  census  returns : 
In  Lake  County  the  Eedington  Comi)any  employed  150 

hands  and  produced  5,541  flasks,  worth „ . .      $166, 230 

In  Santa  Clara  County  the  Quicksilver  Mining  Company 

emjiloyed  500  men  and  produced  17,000  flasks,  worth 422, 450 

In  the  same  county  the  Santa  Clara  Guadalupe  Company 

employed  40  men  and  produced  524  flasks,  worth 19, 000 

The  New  Idria  Mining  Company,  in  Fresno  County,  em- 
ployed 350  men  through  the  year  and  produced  10,500 
flasks  from  8,000  tons  of  cinnabar,  worth 420, 000 

Total,  33,565  flasks,  worth 1, 027,  GSO 

In  Lake  County,  Knox  &  Asborne  have  started  a  mine,  employing  35 
men  for  some  time,  but  no  results  are  as  yet  known  to  me. 

In  regard  to  the  causes  of  the  great  rise  iu  quicksilver,  the  San  Fran- 
cisco Bulletin  contained  an  article  in  December,  1870,  which,  on  account 
of  the  clearness  with  which  it  treats  the  whole  subject,  is  worth  repro- 
duction in  this  report : 

The  price  of  quicksilver  has  been  .again  advanced  10  cents  per  pound,  making  the  pres- 
ent price  90  cents,  a  higher  figure  than  has  been  reached  for  many  years.  As  much  has 
been  said  and  written  concerning  the  recent  advances,  the  monopoly  of  the  article, 
both  here  and  in  Europe,  and  the  jiresent  status  of  the  several  California  mines,  it  will 
be  -worth  while  to  give  a  little  history  of  the  speculations  and  combinations  in  quick- 
silver for  some  years  past,  which  will  afford  some  insight  as  to  the  mnnner  iu  which 
"  big  things "  are  put  up  for  the  benefit  of  a  few  speculators  at  the  expense  of  the 
great  industries  of  the  country. 

For  some  years  prior  to  1868,  the  sujDply  of  quicksilver  had  been  lai'gely  in  excess  of 
the  demand,  and  the  price  here  had  been  kept  up  only  by  the  leading  speculators — 
Messrs.  Barron  &  Mills— having  contracted  for  the  entire  product  of  the  new  Almaden 
mine  for  two  years,  with  a  limit  of  50,000  flasks,  at  $30  per  flask,  aud  also  by  purchas- 
ing the  entire  product  of  the  Redington  and  New  Idria  mines,  the  yield  of  these  two 
being  at  that  time  but  about  4,000  flasks  per  annum  each.  In  April,  1833,  the  con- 
tacting parties,  finding  that  the  production  was  largely  increasing  while  the  demand 
remained  about  the  same,  declined  making  any  further  contract  for  purchasing,  and 
after  considerable  negotiation  a  combination  was  finally  arranged  between  the  new 
Almaden,  represented  by  S.  F.  Butterworth,  the  New  Idria,  controlled  by  Barrou  &:■ 
Mills,  and  the  Kedington  mine,  owned  by  Kedingtou  &Livermore,  for  t^•vo  years.    The 
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New  Almaden,  which  claimed  to  have  a  capacity  for  delivering  4,000  flasks  per  month, 
agreed  to  limit  their  production  to  24,000  per  annum,  and  the  Eedington  and  New  Idria, 
each  of  which  claimed  a  capacity  of  1,500  flasks  per  month,  agreed  to  limit  their  pro- 
duct to  10,000  flasks  per  annum  each.  Barron  &  Co.,  under  the  contract,  were  to  be 
the  shipping  and  foreign  agents,  and  Eedington  &  Co.  were  to  have  the  exclusive  local 
sale.  The  price  to  consumers  in  the  Pacihc  States  was  fixed  at  60  cents  per  pound,  or 
$45  90  per  flask ;  while  the  product  sent  abroad,  being  the  much  la,rger  portion,  sold 
for  from  $20  to  $40  per  flask;  the  average  of  home  and  foreign  sales  netting  to  the 
combination  about  ,^35  per  flask.  The  i^roduct  of  all  the  mines  fell  considerably  short 
of  anticipation,  the  New  Almaden  delivering  but  about  18,000  per  annum,  the  New 
Idria  about  8,000,  and  the  Eedington  7,000. 

In  the  early  part  of  1870,  we  find  by  the  annual  report  of  the  New  Almaden  Com- 
pany, published  in  Nev^  York,  that  they  were  in  a  very  bad  financial  position,  a  jiidg- 
ment  of  $55,000  in  gold  having  to  be  immediately  paid;  and,  in  addition,  there  was  a 
large  amount  due  the  Bank  of  California,  payment  of  which  was  imperatively  de- 
manded. In  this  emergency,  their  managing  agent  in  San  Francisco,  S.  F.  Butter- 
worth,  was  authorized  to  make  some  financial  arrangement  to  relieve  their  pressing 
need,  and  that  gentleman,  in  pursuance  of  the  object,  entered  into  a  contract  with 
D.  O.  Mills,  by  which  all  quicksilver  belonging  to  the  New  Almaden  in  foreign  mar- 
kets (about  20,(]00  flasks)  was  sold  for  $32  per  flask,  and  the  entire  product  of  the  mine 
for  two  years  up  to  April  1,  1870,  (with  a  limit  of  2,000  flasks  per  month,)  sold  for  $31 
per  flask. 

Upon  the  expiration  of  the  combination  between  the  New  Almaden,  the  New  Idria, 
and  the  Eedington  mines,  the  owners  of  the  last-named  company,  knowing  that  the 
New  Almaden  and  New  Idria  were  controlled  by  the  same  parties,  declined  either  to 
enter  into  a  new  combination  or  to  contract  to  sell  their  product  at  anything  like  the 
price  paid  for  the  New  Almaden ;  but,  after  considerable  negotiation,  finally  entered 
into  a  contract  with  Barron  &  Mills  to  sell  their  entire  product  for  ten  years.  The 
price  was  not  made  public,  but  it  was  generally  understood  that  they  received  $40  per 
flask,  and  agreed  to  limit  their  product  to  the  same  amount  as  in  the  previous  combi- 
nation, 10,000  flasks  ]}er  annum.  The  great  falling  off  in  the  product  of  the  New  Al- 
maden, which  almost  immediately  declined  to  less  than  1,000  flasks  per  month,  and  the 
subsequent  lease  of  the  Spanish  mine  to  the  Eothschilds,  who  advanced  the  price  in 
London  £2  ])ev  flask,  has  enabled  the  holders  here  to  advance  the  price  until  it  has  now 
reached  90  cents  per  pound,  or  $68  85  per  flask,  and  the  owners  of  the  Eedington  mine, 
who,  under  their  contract,  still  hold  exclusive  control  of  the  local  sale,  now  have  the 
satisfaction  of  delivering  the  quicksilver  to  Barron  &  Mills  at  $40  per  flask,  and  re- 
selling it  under  their  orders  for  $68  86.  Strangely  enough,  the  product  of  their  mine, 
which  started  off  at  the  full  limit,  has,  as  the  price  increased,  gradually  dwindled 
down  to  about  300  flasks  per  month,  and,  although  it  is  well  known  that  they  have 
recently  opened  new  and  large  veins  of  rich  ore  in  their  mine,  they  are  now,  it  is  said, 
running  but  one  furnace,  and,  it  is  intimated,  may  even  be  obliged  by  "  circumstances 
over  which  they  have  no  control"  to  suspend  operations  entirely. 

There  are  several  other  mines  of  small  capacity  now  being  worked — the  Pope  Valley 
mine,  near  Napa,  and  one  or  two  in  Lake  County,  near  the  Eedington  mine — all  of 
which  may  be  made  to  pay  at  the  present  high  price  of  quicksilver,  and  it  is  to  be 
hoped  that  they  will  yet  be  worked  up  to  a  product  which  will  end  the  monopoly  that 
is  now  damaging  the  interests  of  the  coast  to  an  extent  only  realized  by  those  who 
are  concerned  in  mining  operations.  The  future  outlook,  which  is  not  a  flattering  one 
for  consumers,  may  be  summed  up  about  as  follows :  The  Spanish  mines  are  under 
lease  to  the  Eothschilds,  who  will  control  the  foreign  market ;  the  New  Almaden, 
which  formerly  produced  as  high  as  4,000  flasks  per  mouth,  has  fallen  to  less  than  1,000, 
and,  it  is  said  by  those  best  informed,  will  be  likely  to  decline  considerably  from  that 
figure. 

The  New  Idria,  besides  being  involved  in  litigation  which  may  compel  its  stopping, 
has  also  fallen  off  greatly  in  its  yield,  and  the  product  of  the  Eedington  mine  is  pur- 
posely kept  at  a  low  figure,  because  its  owners  prefer  to  keep  their  ore  in  the  mine 
rather  than  deliver  it  at  the  price  agreed  upon  under  a  contract  which  only  compels 
them  to  deliver  what  they  manufacture.  The  only  chance  for  a  reduction  in  the  price 
is  in  the  increase  of  product  from  new  mines,  or  from  the  smaller  mines  now  being 
worked,  and  it  is  to  be  hoped  that  the  attention  of  capitalists  may  be  turned  to  this 
subject.  It  is  lamentable  that  an  article  so  indispensable  in  lode-mining,  and  even  in 
a  great  part  of  our  deep  gravel  operations,  should  be  pushed  to  an  extreme  price  by 
speculative  combinations,  which  necessarily  depress,  to  some  extent,  a  leading  indus- 
try of  the  State,  and  greatly  diminish  the  profits  of  those  who  continue  to  prosecute  it. 

The  population  of  these  counties  is  given  by  the  census  as  follows : 

Total.  Chinese. 

Lake 2,969  119 

SantaClara 26,246  1,520 

Fresno 6,336  427 
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INYO   COUT^TY. 

This  county,  mentioned  favorably  in  last  year's  report,  has  steadily 
advanced  in  mineral  productiveness.  Some  gold  quartz-mining  enter- 
prises have  been  in  operation,  but  the  product  from  these  is  much, 
smaller  than  that  from  the  argentiferous  galena  lodes,  which  so  soon 
after  their  discovery  commenced  i)roduciug  regularly,  and  consequently 
came  into  favorable  notice. 

Nine  gold  quartz-mining  enterprises  are  reported  to  me.  They  em- 
ployed together  thirteen  men  an  average  of  8.G  months,  and  the  wages 
paid  were  from  $50  to  $75  per  month,  according  to  the  work  to  be  per- 
formed. The  total  product  w^as  $G7,000,  showing  that  the  mines  are 
worked  in  a  very  small  way.  The  most  prominent  claims  are  the  fol- 
lowing: 

Product. 
Amalg.jOz.  Value. 

McMiirray  and  Main 1,044  $14,625 

Petlrick&  Co 630  10,080 

Menaeville&  Co 620  10,000 

Larger,  John 730  10,720 

Only  seven  men  were  employed  on  these  claims ;  four  on  the  two  first 
mentioned  during  the  entire  year,  one  during  six  months  by  Mendeville 
&  Co.,  and  two  during  eight  months  by  John  Larger. 

The  discoveries  of  argentiferous  galena  in  the  vicinity  of  Owen's  Eiver 
at  Cerro  Gordo  are  important,  and  I  therefore  give  it,  in  addition  to  the 
information  furnished  in  my  former  report,  a  more  extended  notice  this 
year. 

The  observations  here  recorded  were  mostly  made  on  the  spot  by  Mr. 
C.  A.  Luckhardt,  an  engineer  well  known  on  the  Pacific  coast.  His  re- 
port to  me  is  given  with  such  additions  as  I  am  enabled  to  make  from 
information  received  at  a  later  date. 

Cerro  Gordo  or  Lone  Pine  mining  district  and  vicinity. — Oerro  Gordo 
mining  district  is  situated  in  the  southwestern  portion  of  Inyo  County, 
in  a  range  of  mountains  called  Inyo  Mountains,  the  southern  extension 
of  the  White  Mountains.  They  are  bounded  by  Owen's  Valley  and 
Owen's  Lake,  and  Lone  Pine  Valley,  formed  by  the  Palisade  and  Inyo 
Mountains,  on  the  west ;  by  Saline's  Valley,  formed  by  the  Pahnamint 
and  Inyo  Mountains,  on  the  east ;  and  by  the  Coso  Mountains,  Avhich. 
are  the  southern  extension  of  the  Inyo  Mountains,  on  the  south.  The 
Inyo  Mountains  have  a  general  north  and  south  course,  and  are  elevated 
from  7,000  to  8,000  feet  above  the  level  of  the  sea.  They  are  a  rugged 
chain  of  mountains,  slope  more  to  the  westward  (about  2,500  feet  into 
Owen's  Valley)  than  they  do  to  the  eastward,  where  high  plateaus 
gradually  connect  them  with  the  Pahnamint  Mountains. 

The  general  topography  of  Owen's  Valley  is  too  well  known  to  require 
extended  notice  here.  Suffice  it  to  say,  that  its  soil  for  over  thirty  miles 
in  length,  varying  in  width  from  four  to  six  miles,  is  excellently  watered 
and  offers  rare  inducemcijts  for  agriculture.  That  portion  of  the  valley 
wliere  Owen's  Eiver  empties  into  Owen's  Lake  is  termed  Lone  Pine  Val- 
ley. Here  Lone  Pine  City  is  situated.  It  is  two  hundred  and  sixty  miles 
from  Los  Angeles  by  wagon-road,  and  connected  with  Visalia,  ninety 
miles  distant,  by  stage-road.  The  nearest  town  to  Lone  Pine  is  Fort 
Independence,  (a  Government  post,)  which  lies  eighteen  miles  to  the 
northward,  and  to  which  leads  a  stage-road. 

Lone  Pine  City  is  but  a  late  settlement,  comprising  about  two  hun- 
dred houses  and  a  population  not  exceeding  seven  hundred.  In  its  im- 
mediate vicinity  are  fields  where  agriculture  is  carried  on  with  good 
H.  Ex.  10 2 
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results.  Near  to  the  city  are  two  mill-sites,  with  reduction  works — the 
larger  oue  belonging  to  the  Cervantes  Mining  Company — about  three- 
fourths  of  a  mile  from  town,  comprising  three  furnaces,  crushers,  &c.,  of 
thirty  tons  beneficiating  capacity,  the  whole  driven  by  water-power. 
Within  one-fourth  to  one-half  mile  from  Lone  Pine  runs  Owen's  Eiver, 
■which  is  navigable  for  flat-boats  at  all  seasons  of  the  year  from  Owen's 
Lake  up  to  Owensville,  a  distance  of  sixty-five  miles. 

The  mountains  which  bound  Lone  Pine  Valley  on  the  west,  and 
which  slope  very  abruptly  eastward  into  Lone  Pine  and  Owen's  Valley, 
are  worthy  of  mention.  The  most  prominent  peaks  are  Mount  Whit- 
ney, 15,000  feet ;  Mount  Williamson"  14,300  feet,  and  Mount  Tyndall, 
14,000  feet  high.  These  mountains  abound  in  timber  lands,  and  furnish 
water  in  sufficient  quantities  for  excellent  mill-sites.  Although  timber 
is  abundant,  all  lumber  for  building  purposes  comes,  as  yet,  from  a 
IJoint  fifty  miles  to  the  northeast  of  Lone  Pine,  and  is,  consequently, 
still  high  in  price. 

Cerro  Gordo  City,  the  center  of  the  mining  district,  is  situated  about 
7,200  feet  above  the  ocean  level,  and  nineteen  miles  by  wagon-road  in  a 
southeastern  direction  from  Lone  Pine  City.  Its  elevation  above  Lone 
Pine  is  about  2,000  feet.  It  lies  in  a  deep  ravine  on  the  western  slope 
of  Inyo  Mountain,  and  has  at  present  about  five  hundred  and  fifty  in- 
habitants. The  mountains  here  are  almost  barren  of  vegetation,  and 
there  is  but  a  limited  amount  of  fuel.  Water  is  very  scarce.  At  pres- 
ent there  are  but  three  wells  of  from  20  to  60  feet  in  depth,  and  some 
water  (3  to  4  inches)  has  been  brought  in  pipes  a  distance  of  four  and  a 
half  miles,  which,  however,  is  barely  sufficient  for  home  consumption. 
This  fact  has  been  a  great  detriment  to  operations  at  Cerro  Gordo  thus 
far,  but  in  time  it  can  be  remedied  by  sinking  more  wells,  and  bringing 
water  from  a  point  nine  miles  north  of  the  city  in  pipes  or  ditches  and 
flumes.  There  is  quite  a  supply  at  the  locality  spoken  of,  and  the  en- 
terprise will  involve  a  cost  of  not  more  tban  $80,000. 

That  portion  of  the  Inyo  Mountains  in  which  Cerro  Gordo  mining 
district  is  situated  consists  of  a  single  chain,  having  a  general  north- 
western and  southeastern  course.  It  is  not  exactly  detached  from  the 
Inyo  range,  but  a  depression  of  about  600  feet  to  the  northward  sepa- 
rates it  apparently,  while  southward  it  falls  gradually  toward  Owen's 
Lake.  Its  caiions  and  ravines  have  a  general  southwest  direction,  de- 
scending toward  Owen's  Valley ;  they  are  abrupt  for  about  two  miles 
from  the  mountain  summit,  but  farther  south  the  slope  is  more  gradual, 
and  low  hills,  for  a  distance  of  about  two  miles,  intervene  between  the 
steeper  parts  and  the  valley.  The  main  bulk  of  this  range,  which  is 
called  Cerro  Gordo,  is  composed  of  metamorphic  rocks,  which  contain 
heavy  belts  of  crystalline  and  compact  limestone,  and  are  intersected  by 
l)orphyries  of  various  character.  The  lines  of  contact  are  promptly 
discernible,  even  where  the  slates  are  partly  covered  over  by  soil,  the 
latter  being  mostly  ferruginous  clay-slates,  but  sometimes  they  are  cal- 
careous. The  lower  portion  of  the  southwestern  slope,  about  one  and  a 
half  miles  from  Owen's  Valley,  shows  a  massive  belt  of  siliceous  slates. 
They  run  joarallel  with  the  main  mountain-chain,  dip  southwest,  and 
seem  to  be  the  division  line  between  the  sandstone  formation  of  the  lowest 
Mils  and  the  metalliferous  belt  of  the  mountain  above.  In  this  metallif- 
erous belt,  limestone  is  predominant.  Tbe  veins  occur  either  altogether 
in  it,  or  as  contact-veins.  In  the  former  case,  the  foot-wall  of  a  vein  is 
generally  discernible  by  a  clay-seam,  forming  the  division  line.  The 
hanging  and  foot- wall  of  a  vein  are  in  many  instances  distinguished  from 
oue  another  by  the  difl'erent  crystalline  structure  of  the  limestone,  but 
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in  most  cases  the  walls  are  compact  limestone,  showing  only  here  and 
there  signs  of  a  crystalline  structure,  while  the  vein-matter  is  a  crystal- 
line limestone.  In  the  second  case,  that  of  contact- veins,  we  have  gen- 
erally slate  overlying,  quartz  or  quartzite  predominating  as  vein- 
matrix,  and  comi)act  limestone  as  loot-wall.  The  outcrops  of  these 
veins  are  often  very  bold  and  massive,  but  in  many  instances  they  have 
suffered  a  dislocation  sideways,  the  cause  of  which  is  fully  explained  by 
the  abruptness  of  the  caQons.  This  is  very  apt  to  mislead  as  to  the  ac- 
tual width  or  dip  of  a  vein,  and  even  as  to  its  location. 

The  course  of  the  veins  is  northwest  and  southeast,  with  a  change- 
able southwesterly  dip,  except  in  the  extreme  northern  portion  of 
the  district,  where  the  veins  turn  more  and  more  to  an  east  and  west 
course,  and  dip  north.  The  northwest  and  southeast  course  is  a  general 
rule,  but  is  not  exempt  from  exceptions,  as  metalliferous  cross-courses 
exist  in  the  district :  for  instance,  the  Soledad  vein,  which  strikes  the 
St.  Lucas  aud  Abundancia  at  an  angle  of  65°,  and  has  an  almost  north 
and  south  course,  and  dips  west.  Most  of  the  veins  dip  from  70°  to  00° 
except  near  the  surface,  where  irregularities  are  naturally  to  be  expected 
and  are  frequently  met  with.  The  veins  of  the  district  may  be  divided 
into  two  distinct  classes,  according  to  their  contents,  namely :  1.  Those 
which  carry  mainly  argentiferous  galena  ores ;  and  2.  Those  which  carry 
principally  copper  ores. 

The  first  class  have  invariably  limestone,  the  second  class  predomi- 
nantly quartz  and  quartzite,  as  vein-matter.  The  second  class  are  best 
defined  and  the  more  massive  of  the  two,  and  are  also  less  subject  to 
irregularities  near  the  surface  than  the  first  class.  They  carry  the 
larger  amount  of  precious  metal,  and  are  in  consequence  termed  '  silver 
leads'  throughout  the  district,  while  the  first  class  are  known  as  'lead 
leads.' 

Local  ckcumstances  have  been  the  cause,  that  up  to  the  present  time 
but  a  limited  amount  of  work  has  been  done  on  the  veins,  hardly  suffi- 
cient  to  realize  the  actual  merits  of  many  of  them.  The  aim  of  all 
work  done  so  far  has  been  always  to  produce  in  the  shortest  possible 
time  the  largest  amount  of  ore  in  order  to  realize,  and  judicious  work, 
namely,  producing  and  developing  at  the  same  time,  has  been  neglected. 
Every  mining  district  m  its  infancy  is,  of  course,  subject  to  this, 
especially  if  its  yield  can  be  made  available  forthwith,  as  is  and  has 
been  the  case  in  Cerro  Gordo  ever  since  its  discovery. 

To  facilitate  a  description  of  the  ores  I  shall  retain  the  terms  in  vogue 
in  the  district,  calling  the  above  first  class  "galena  ores"  and  the 
second  class  "  silver  ores." 

The  ores  of  the  district  are  of  various  nature  and  character,  the 
latter  undoubtedly  attributable  to  the  character  of  the  rock,  which 
forms  the  main  bulk  of  the  vein-matrix,  and  also  to  the  nature  of  the 
rock  which  occurs  in  the  immediate  vicinitj"  of  the  veins.  They  are 
argentiferous  galena,  (coarse  and  fine  crystallized,)  carbonate  of  lead, 
argentiferous  copper  ore,  principally  as  gray  copper  ore,  and  iron  pyrites 
in  various  stages  of  decomposition. 

Subordinately  occur  antimonial  silver  ore  with  traces  of  speiss-cobalt, 
silver-copper  glance,  silver-bearing  malachite,  azurite,  sulphuret  of  silver, 
sometiuics  partly  decomi30sed  and  mostly  free  from  refractory  metals, 
and  native  silver,  which  occurs  often  in  the  malachite  and  azurite. 

Gold  is  found  in  traces  only,  and  occurs  mostly  in  the  northern  por- 
tion of  the  district,  although  some  of  the  veins  situated  in  the  extreme 
southwesterly  part  of  the  district  show  it  sometimes.  IsTearly  all  the 
veins  carry  more  or  less  of  all  the  above-named  ores,  but,  as  stated 
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above,  the  veins  bearing  limestone  as  gangue  matter  have  galena  pre- 
dominant, accompanied  by  iron  pyrites,  which,  near  the  surface,  are 
decomposed  to  oxides,  coloring  the  entire  vein-matter  yellowish  and  red, 
and  entirely  veiling  its  texture.  The  ore  in  these  veins,  as  far  as  can  be 
observed  by  actual  explorations  made  up  to  the  present  time,  occurs  in 
nests,  pochets,  and  irregularly  shaped  deposits,  which  run  generally  paral- 
lel with  and  lie  very  close  to  the  foot- wall  of  the  vein.  These  vary  in 
width  from  1  to  15  feet,  and  have  in  several  instances  been  worlced  to  a 
vertical  depth  of  40  feet  and  over  120  feet  in  length  on  the  striicc  of  the 
vein,  showing  no  signs  of  pinching;  on  the  contrary,  in  two  instances, 
a  depth  of  150  and  170  feet  has  been  attained,  where  the  iron  pyrites  are 
only  x^artially  decomposed,  and  here  the  silver  value  has  been  found 
unchanged  in  the  ores.  The  lowest  workings  of  the  district  have  in  no 
instance  reached  the  water-levsel,  and  it  is  impossible  to  say  how  the 
silver  value  of  the  ores  will  hold  out  where  they  will  be  found  entirely 
undecomposed.  So  far  this  has  not  changed  at  a  depth  where  the 
accompanying  iron  ore  changed  its  entire  character,  and  this  must  lead 
us  to  expect  a  continuation  of  the  silver  value  of  the  ores  in  depth. 
The  galena  occurs  in  various  forms,  from  the  coarsely  crystallized  to  the 
granular  and  almost  solid  texture;  and  although  the  former  theory  of 
the  German  miners,  that  the  finer  and  closer  the  crystals  the  richer  is 
the  ore  in  silver,  is  now  considered  wrong,  this  has  nevertheless  been 
found  to  be  the  case  in  Oerro  Gordo.  A  sample  of  coarse  crystals  of 
galena,  from  the  Union  mine,  25  feet  below  the  "surface,  yielded  $81  32 
in  silver  and  67  per  cent,  of  lead,  while  a  similar  sample,  from  the  same 
vein,  taken  from  60  feet  below  the  surface  out  of  the  Santa  Maria  tun- 
nel, where  the  accompanying  iron  j^yrites  were  little,  if  any,  decomposed, 
gave  $91  13  in  silver  and  58  per  cent,  of  lead.  The  finely  crystal- 
lized galena  from  the  Union  mine,  from  about  40  feet  below  the  sur- 
faice,  was  found  to  contain  61  x)er  cent,  of  lead  and  $117  53  in  silver  per 
ton  of  ore. 

The  class  of  veins  bearing  quartz  as  vein-matter  and  cupriferous  silver 
ores  carries  galena  only  subordinately.  The  ores  occur  generally  in 
seams  from  2  inches  to  5  feet  wide,  and  can  be  followed  with  some 
degree  of  certainty  as  to  duration  in  depth.  They  lie  generally  in  or 
near  the  center  of  the  vein,  wide  and  narrow %t  intervals,  and  when,  as 
is  sometimes  the  case,  they  hug  the  hanging  wall  for  some  distance, 
they  contain  rich  ores.  But  when  the  entire  fissure  from  wall  to  wall  is 
filled  with  ore,  it  is  generally  poor  in  silver  and  much  mixed  with  vein- 
matter.  In  some  instances  the  work  done  in  depth  on  tRese  veins  has 
proven  that  the  ore  improves  in  quality  and  quantity  as  depth  on  the 
vein  is  attained,  as,  for  instance,  in  the  St.  Lucas  mine.  The  outcrop  of 
this  vein  shows  malachite  stains  profusely  in  many  places,  bearing  $7  to 
$12  per  ton  in  silver ;  45  feet  below  the  surface  no  highly  oxidized  cop- 
per ores  are  found,  and  4  feet  of  the  vein-matter  bear  $01  19  silver  x)er 
ton. 

Samiiled  cupriferous  ores  yielded  in  silver  as  follows  : 

A.  A  gray  copper  ore,  containing  antimonial  ores,  a  refractory  ore  for 
smelting,  which  forms  the  greater  portion  of  the  ore  of  the  St.  Lucas 
mine,  contained  per  ton  $93  60  in  silver. 

B.  A  highly  oxidized  ore,  containing  silver-copper  glance,  forming  an 
average  of  1  loot  in  width  of  ore,  30  feet  below  the  surface,  in  the  San 
Ignacio  mine,  contained  per  ton  $161  78  in  silver. 

0^  A  still  higher  oxidized  ore,  mostly  antimonial,  with  stains  of  lead- 
ochre,  some  malachite,  and  azurite,  forming  a  seam  6  inches  wide  in  the 
6au  Ignacio  mine,  close  to  the  surface,  yielded  $289  05  in  silver  and  $40  51 
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in  gold  ;  total,  $329  56  per  ton.  This  is  the  only  sample  from  the  entire 
district  which  has  come  under  my  notice  showing  an  available  quantity 
of  gold. 

D.  A  sample  of  azurite,  apparently  not  carrying  silver,  from  the  out- 
crop of  the  St.  Louis  mine,  yielded  $106  81  in  silver. 

In  order  to  acquire  a  good  insight  into  the  value  of  the  ores  of  the 
district  as  a  whole,  from  twenty-seven  to  thirty  mines  were  visited,  and 
the  ores  sampled  as  they  occur,  regardless  of  assorting.  An  average 
sample  taken  from  all  the  samples  thus  obtained  assayed  $68  52  per 
ton  silver  as  an  average  for  the  entire  district.  By  proper  assorting 
this  yield  can  be  raised  to  $143  91  per  ton,  as  will  appear  below. 

The  following  is  a  list  of  the  assays  made,  giving  notes  on  the  veins 
from  which  the  samples  were  talien. 

I.  Galena  ores  of  Cerro  Gordo : 

1.  Sami)led  8  feet  ore-width;  much  vein-matter;  about  i  ore  to  f 
waste  ;  from  Freiburgh  No.  1  mine ;  assay,  $25  12. 

2.  Sampled  3  feet  ore-width ;  about  i  waste ;  easily  assorted ;  some 
copper ;  from  San  Felipe  mine  ;  assay,  $12  56. 

3.  Sampled  2  feet  ore- width;  about  ^ore,  f  waste ;  containing  no  cop- 
per or  autimony ;  from  Union  mine  ;  assay,  $25  62. 

4.  6  feet  ore- width ;  about  ^  ore,  ^  waste ;  some  copper;  no  antimony ; 
from  San  Aberlino  mine ;  assay,  $54  97. 

5.  2  feet  ore- width,  in  a  vein  15  feet  wide ;  about  §  ore  to  J  waste  ; 
contains  some  antimony  and  very  little  copper;  from  Union  mine; 
assay,  $91  10. 

G.  4  feet  ore-width  ;  very  ferruginous ;  hard  to  assort ;  traces  of  cop- 
per; from  Front  mine;  assay,  $58  11. 

7.  1^  feet  ore-width;  §  ore  to  ^-  waste ;  galena  in  si)ots ;  no  copper ; 
hard  to  assort ;  Guaymas  mine ;  assay,  $36  23. 

8.  16  feet  ore-width ;  very,  ferruginous ;  can  be  easily  assorted ;  ^  ore, 
§  waste ;  from  Union  mine ;  assay,  $45  55. 

9.  17  feet  ore-width ;  ore  in  seams  ;  i  ore,  f  waste ;  can  be  easily  as- 
sorted; the  only  thing  accompanying  the  galena  are  very  soft  oxides  of 
iron,  cemented  together  by  an  argillaceous  mass ;  from  San  Felipe  mine ; 
assay,  $12  56. 

10.  6  feet  ore-width ;  no  antimony  or  copper ;  about  J  ore,  f  waste ; 
the  ore  occurring  in  pockets ;  from  Freiburgh  mine  ;  assay,  $43  98. 

11.  4  feet  ore-width,  in  a  vein  12  feet  wide ;  ^  ore,  f  waste ;  not  so 
easily  assorted ;  from  Asteroid  mine;  assay,  ^42  46. 

12.  14  feet  ore- width ;  an  average  throughout  all  the  stopes  of  the 
Union,  Front,  and  Freiburgh  mines;  J  waste,  ^  ore;  assorted  by  hand, 
but  not  very  carefnlly ;  assay,  $100  53. 

13.  If  foot  ore- width ;  Queen  City  mine ;  the  vein  is  throughout  7 
feet  wide;  can  be  assorted  in  extracting  the  ores  from  the  mine  easily 
to  ^  ore  to  I  waste ;  assay,  $84  82. 

II.  Copper  ores  of  Cerro  Gordo : 

1.  8  feet  ore- width,  on  outcrop;  only  stains  of  malachite  visible ;  mine 
not  developed;  cannot  be  called  ore;  sampled  as  a  prospect;  from 
Abundancia;  assay,  $6  28. 

2.  2  feet  ore- width  in  vein  24  feet  wide ;  mostly  malachite  and  anti- 
monial  ores ;  easily  assorted  to  f  ore,  J  waste ;  from  Abundancia  mine ; 
assay,  $80  10. 

3.  2J  feet  ore- width ;  highly  oxidized  ore ;  mostly  copper  and  anti- 
monial  ores ;  ^  waste,  f  ore ;  vein  10  feet  wide ;  San  Ignacio  mine ;  as- 
(?ay,  $316  14. 
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4.  7  feet  ore-wicltli;  some  galena;  not  refractory  ore;  J  ore,  ^  waste; 
from  San  Ignacio  mine;  assay,  $1G1  78. 

5.  8  feet  width  of  the  entire  vein  of  Ko.  4 ;  Sau  Ignacio ;  can  easily 
be  assorted  to  i  ore  f  waste ;  from  isoor  portion  of  the  mine ;  assay, 
$31  42. 

6.  5^  feet  width  of  vein  ;  sampled  as  it  would  be  taken  out  before  any 
assorting  could  be  done;  ore  in  spots;  no  galena;  can  be  assorted 
easily  by  hand,  say  ■j\  ore,  f|  waste ;  from  Grand  Poder  mine  ;  assay. 


7.  4  feet  vein- width ;  docile  ore ;  little  lead,  say  ^  ore  §  waste;  from 
the  Guaymas  mine  ;  assay,  $47  13. 

8.  2^  feet  ore-width,  being  two  separate  pay  streaks  in  a  vein  G  feet 
wide;  does  not  require  much  assorting ;  contains  some  antimonial  ores; 
from  Oandelaria  mine ;  assay,  $105  39. 

9.  3  feet  ore- width,  vein  4  feet  wide;  contains  considerable  galena,  is 
assorted  to  about  ^  ore  f  waste;  contains  antimonial  ores;  from  San 
Lucas  mine ;  assay,  $108  06. 

10.  A  vein  3  feet  wide ;  San  Benito  mine ;  about  J  ore  ^  waste ;  no 
galena.  This  is  a  sample  from  the  mine  and  from  the  dump  which  was 
assorted  ^  ore  ^-  waste ;  ore  can  be  amalgamated,  and  may  be  called  an 
average;  assay,  $106  83. 

11.  A  vein  which  is  27  feet  wide  at  the  outcrop,  showing  about  10  per 
cent,  of  galena  and  silver  copper-glance,  very  sparingly  distributed 
throughout  the  vein.  One  ore-seam  is  18  inches,  widening  and  narrow- 
ing along  the  outcrop  ;  from  Abundaucia;  not  developed  much ;  assay, 
$7  85. 

12.  3^  feet  ore-width;  mostly  oxidized  ores;  vein  is  5  feet  wide; 
easily  assorted,  to  about  f  ore,  ^  waste ;  from  Asteroid  mine ;  assay, 
$105  75. 

13.  Several  ore-seams,  from  2  inches  to  1  foot  in  width,  on  a  vein  6 
feet  wide,  making  in  all  probably  about  20  inches  of  ore  width  ;  from 
Fermin  mine;  ore  fit  for  wet  process  of  beneficiation ;  assay,  $115  15. 

14.  The  ores  from  the  Robinson,  Chevall,  Sacramento,  Reindeer,  Omega, 
San  Benito,  Tresilos,  Alpha^  San  Louis,  and  Queen  of  the  West,  were 
also  sampled.  But  little  work  has  been  done  on  these  mines.  They  are 
situated  in  the  southern  portion  of  the  district.  An  average  assay  of 
$42  11  per  ton  was  obtained.  The  ores  of  all  these  resemble  one  another 
very  much,  and  none  of  the  veins  exceed  6J  feet  in  width.  All  the  fore- 
going samples,  taken  together,  give  an  aveTrage  of  $68  52  silver  per  ton. 
They  were  taken  with  the  object  to  get  at  the  real  merits  of  the  mines  as  a 
body,  with  little  assorting.  "They  can  certainly  all  be  assorted  to  ^-  ore  to 
§  waste,  with  a  loss  of  25  per  cent  of  their  actual  assay  value.  This  would 
bring  the  average  to  $154  17  per  ton ;  and  even  if  we  admit  a  loss  of  30 
per  cent.,  the  silver  value  would  still  be  $143  91.  Much  of  the  success  of 
the  district  depends  upon  the  careful  classification  and  assorting  of  the 
ores.  Those  ores  bearing  much  gangue  matter,  and  at  the  same  time 
docile,  (highly  oxidized,)  can  easily'be  assorted  from  the  others,  and 
reserved  for  wet  amalgamation,  as,  for  instance,  the  ores  from  the  Grand 
Poder,  Oandelaria,  Valenciana,  Tresilos,  Mejicana,  Portuguese,  and  San 
Benito  mines.  Those  veins  carrying  refractory  ores,  by  far  the  majority, 
must  be  freed  from  the  accompanying  gangue  matter  as  closely  as  pos- 
sible and  Ibeneficiated  by  smelting.  This  dressing  is  rendered  easy  by 
the  great  difference  in  the  specific  gravity  of  the  ore  and  the  barren  rock. 

The  most  prominent  mines  are,  the  Union,  Sau  Ignacio,  Freiburgh, 
San  Felipe,  St.  Lucas,  and  Belmont ;  about  sixty  mines  are  located  and 
prospected.    I  have  pointed  out  already  that  the  mines  can  be  divided 
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into  two  classes,  and  I  sliall  therefore  describe  one  belonging?  to 
tbe  so-called  '^  lead  mines,"  and  two  belonging  to  the  "  copper  or  silver 
mines,"  which  will  suffice  to  impart  an  intelligent  idea  of  all  the  mines 
of  the  district. 

San  Ignacio,  {Copper  and  silver  mine.) — The  vein  has  a  general 
direction  of  east  10°  south,  dipping  southwest.  It  is  embedded  in  com- 
pact limestone,  has  crystalline  limestone  predominating  as  vein-matter, 
and  some  quartz  is  found  subordinately.  The  surface  workings  show  a 
verj^  irregular  vein  5  the  walls  are  disturbed,  and  no  definite  line  of  con- 
tact can  be  established,  which  makes  the  vein  appear  50  to  CO  feet  wide. 
Work  was  at  first  commenced  on  the  outcrop  by  a  cut  on  the  side  of 
the  hill,  following  the  vein  nearly  100  feet  on  its  course,  and  for  60  to  70 
feet  in  depth.  An  incline  of  40  feet  has  been  sunk,  and  a  tunnel  of  270 
feet  length  cuts  the  vein  65  feet  below  the  surface  work,  or  175  feet  be- 
low the  outcroppings.  The  incline  and  tunnel  show  the  vein  improving 
in  depth  ;  its  width  in  tunnel  is  20  feet  from  the  hanging  wall  (siliceous 
slate)  to  the  foot  wall,  (compact  bluish  limestone,)  and  both  are  plainly 
discernible  5  the  dip  is  60°  southwest.  The  ore  in  the  surface  work- 
ings occurred  in  irregular  masses,  seams,  and  pockets,  varying  from  ^ 
to  10  tons  in  bulk,  divided  by  slate  and  limestone;  while  in  depth  in 
the  incline,  it  is  found  in  more  regular  seams,  and  partakes  of  a  more 
uniform  character,  ranging  in  width  from  3  to  8  feet. 

The  ores  from  the  mine  belong  to  the  second  class,  (copper  ores,) 
although  nearly  all  the  described  ores  of  the  district  occur  in  the  vein; 
galena  appears  in  the  southern  portion  of  the  mine,  but  not  in  sufficient 
quantity  for  smelting  operations  without  further  addition  of  lead  ores. 
Fifty  feet  below  the  mouth  of  the  incline  an  assay  of  $178  32  in  silver 
per  ton,  from  an  ore  seam  of  1^  feet  in  width,  was  obtained.  At  the 
time  of  Mr.  Luckhardt's  visit  nine  men  were  employed  by  the  company, 
raising,  daily,  from  3  to  4  tons  of  ore  to  the  surface,  of  an  average  value 
of  $280  per  ton.  The  capacity  of  the  company's  reduction  works  being 
2  tons,  daily,  the  product  of  the  mine  was  limited  to  4  tons.  The  appear- 
ance of  the  work  done  so  far  allows  a  daily  extraction  of  12  tons,  and 
the  opened  ground  shows  about  1,200  tons  of  ore  in  sight  of  the  above 
value.  Local  circumstances  have  thus  far  prevented  the  beneficiation 
of  second-class  ores,  (from  $80  to  $50  ore,)  of  which  there  are  over  2,000 
tons  now  lying  on  the  waste-dump. 

Capital  is  only  very  lately  finding  its  way  to  the  district,  and  very 
sparingly.  All  operations  done  so  far  on  the  San  Ignacio,  and,  in  fact, 
on  all  the  veins,  have  been  only  on  a  small  scale,  the  district  being  but 
in  its  infancy,  a  state  when  all  kinds  of  work  are  seldom  carried  on 
without  great  obstacles.  But  it  has  so  far  rewarded  the  owners  hand- 
somely for  their  outlay ;  and  wherever  it  has  been  persevered  in  it  has 
generally  proven  that  great  wealth  is  actually  in  the  mines.  In  the 
vicinity  of  the  San  Ignacio  are  located  the  Bandera,  La  Primera,  San 
Francisco,  Aljjha,  Franklin,  Asteroid,  San  Thomas,  Coronel,  &c.,  and 
other  smaller  veins,  which  bear  not  only  in  their  formation  but  also  in 
their  ores  much  resemblance  to  the  San  Ignacio;  but  none  of  them  have 
been  explored  sufficiently  to  reveal  their  absolute  merit.  All  have 
yielded  rich  ores  in  small  quantities. 

San  Lucas  mine. — This  mine  is  situated  6  miles  north  of  the  San 
Ignacio,  and  belongs  also  to  the  second  class,  namelj^,  coppe?  and  silver 
mines.  The  croppings  (quartz)  dip  65°  north,  in  limestone,  and  run 
east  5°  south.  Near  the  surface  the  vein  shows  6  feet  in  width,  con- 
taining several  narrow  and  poor  seams  and  spots  of  ore,  and  does  not 
look  promising.    An  incline  of  94  feet  has  been  sunk  on  the  footwall, 
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and  the  vein  followed  80  feet  on  its  course,  where  ore  has  been  found  and 
extracted  in  bodies  from  3  to  7  feet  in  width  and  10  to  25  feet  deep — the 
vein  having  widened  to  13  feet  from  wall  to  wall.  The  lower  workings 
show  a  decided  improvement  in  the  quality  and  quantity  of  the  ore. 
The  average  of  an  eastern  drift,  in  ore  5  feet  wide,  at  69  feet  depth,  was 
,$58  83  in  silver.  The  ore  contains  from  7  to  10  per  cent,  of  galena,  and 
some  antimouial  ores;  gray  copper  and  silver-copper  glance  predominate. 
I  met  with  nests  and  bunches  of  ore  assaying  $300  per  ton;  and  the  ore 
lying  on  the  company's  dump,  as  it  is  beiug  sent  to  the  smelting-works, 
now  averages  $115  30  per  ton.  The  mine  has  been  very  irregularly 
worked  thus  far.  It  is,  like  many  others,  very  favorably  situated  for 
tunneling.  A  tunnel  of  GOO  feet  in  length  would  meet  the  vein  350  feet 
below  the  outcrop;  and  I  believe  that  with  judicious  management  the 
mine  could  be  made  to  yield  25  tons  of  $100  ore  daily,  with  an  outlay  of 
$5,000,  while  the  present  yield  does  not  exceed  6  tons  daily. 

In  the  vicinity  are,  among  many  smaller  veins,  the  Wittekind,  Bel- 
mont, Abundancia,  Candelaria,  San  Miguel,  Enterprise,  Abellino,  Vir- 
ginia, Guadalupe,  Guaj'mas,  and  others,  some  of  which  carry  so  little 
galena  ores  that  they  can  be  beneficiated  by  wet  amalgamation.  They 
all  resemble  the  two  veins  above  described,  both  in  gangue  and  ores, 
yielding  from  $45  to  $150  in  silver  per  ton.  Their  widths  vary  from  5  to 
40 feet,  and  thus  far  biit  little  work  has  been  done  on  them — -just  sufticient, 
in  many  cases,  to  comply  with  the  laws  of  the  district  in  order  to  hold 
Ijossession,  and  I  am  of  the  opinion  that,  in  all  probability  some  of  these 
mines,  when  once  worked,  will  yield  abundantly  in  ores,  and  will  by 
far  exceed  the  Ignacio  and  St.  Lucas,  which  are  already  proven  good 
mining  property  and  looked  upon  as  among  the  best  in  the  district. 
One  of  my  reasons  for  this  opinion  is  that  actual  work  has,  in  most 
instances,  shown  an  improvement  in  depth  both  in  quality  and  quantity. 
Another  is  the  fact  that  the  ore  exists  in  bunches  and  pockets,  which 
are  detached  from  one  another  by  barren  vein-matter,  or  by  intrusions 
of  masses  foreign  to  the  vein  itself.  This  leads  me  to  expect  more  ore 
and  larger  bodies  where  less  irregularities  exist,  which  will  be  the  case 
the  deeper  work  progresses  on  the  veins.  These  ore  bodies  are  always 
found  to  be  larger  where  much  bulk  of  vein-matter  exists  than  where  a 
vein  is  narrow,  and  some  of  the  above-named  veins  are  very  wide. 

None  of  the  described  mines  carry  sufficient  galena  in  their  ores  to  fit 
them  for  smelting  alone,  neither  can  tlie  majority  of  the  ores  be  amal- 
gamated; and  as  much  attention  has  therefore  to  be  paid  to  the  lead  as 
to  the  silver-copper  mines. 

The  greater  number  of  the  veins  located  near  the  center  of  the  dis- 
trict are  so-called  "  galena  ledges,"  as,  for  instance,  the  Union,  San  Fe- 
lipe, Freiburgh,  Nos.  1,  2,  and  3,  Santa  Maria,  Buena  Vista,  Knicker- 
bocker, and  others,  some  of  which  seem  to  be  located  on  one  and  the 
same  vein.  I  found  three  distinctly  separated  veins  of  very  large  dimen- 
sions, besides  several  smaller  ones  of  little  importance,  on  the  hillside 
where  all  the  above  named  claims  are  situated.  With  very  few  excep- 
tions they  are  of  a  very  uniform  character,  and  in  describing  one  all 
will  be  described. 

The  Union  vein  has  a  general  north  and  south  course,  is  imbedded  in 
a  compact  grayish  limestone,  dips  west  02°  with  the  horizon,  and  carries 
calcspar  as  predominating  vein-matter.  Near  the  surface  its  width  can- 
not be  well  established;  it  resembles  a  mass  of  ore  thrown  together  with 
boulders  of  country  rock  to  a  width  of  50  to  GO  feet ;  only  the  foot-wall 
is  visible  in  a  few  places.  Several  mining  companies  have  located  claims 
on  this  vein,  and  have  attacked  it  from  the  surface  to  a  depth  of  130 
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feet  in  some  places.  The  Santa  Maria  tunnel  has  cut  the  vein  200  feet 
below  the  surface.  The  lower  workings  show  more  regularity  in  the 
vein  ;  its  width,  can  be  called  23  feet,  but  in  one  place  I  saw  it  40  feet ; 
the  foot-wall  can  be  well  seen,  the  hanging-wall  can  only  be  found  well 
defined  in  places.  It  carries  the  ore  in  bodies  of  various  sizes  and 
dimensions,  but  they  all  have  an  inclination  from  north  to  south,  and 
seem  to  improve  southward.  The  ores  are  chiefly  argentiferous  galena  j 
copper  occurs  only  in  very  small  quantities,  and  only  near  the  surface. 
Iron  pyrites^  in  various  stages  of  decomposition,  is  a  steady  comx>auion 
of  the  ores;  it  only  exists  where  ore  is  found,  and  it  is  only  where 
it  is  completely  converted  into  i^eroxides  that  it  has  penetrated 
the  vein-matter  so  as  to  hide  the  original  texture  and  form  entirely. 

This  vein  has  shown  thus  far  three  separate  ore  bodies,  which  have 
yielded  to  the  various  companies  at  work  on  them  probably  over  21,000 
tons  of  ore,  of  an  average  value  of  $120  per  ton.  It  has  been  attacked 
by  two  shafts  and  three  tunnels,  and  is  at  present  yielding  all  the 
necessary  ore  to  supply  three  reduction  works.  Forty  feet  below  the 
outcrop  an  average  sample  of  the  vein,  here  30  feet  wide,  was  taken  re- 
gardless of  waste,  and  $3G  23  in  silver  per  ton  was  obtained,  and  87 
feet  below  the  outcrop  the  vein,  20  feet  wide,  assayed  $58  11  per  ton. 

There  are  two  phenomena  which  speak  well  for  the  future  of  the  vein. 
The  supposition  is,  that  all  veins  change  in.  depth,  and  especially  when 
nearing  the  so-called  water  level.  This  change  first  shows  itself  in 
those  ores  which  are  easily  decomposed,  and  requires  the  attention  of 
the  miner,  as  it  influences  the  percentage  of  precious  metals  which  the 
vein  may  carrj-  in  the  croppings  or  surface  workings.  In  the  vein  in 
question  here  we  have  argentiferous  galena  ores,  accompanied  princi- 
pally by  iron,  and  we  find  that  a  change  has  made  itself  already  appa- 
rent at  a  depth  of  about  150  feet  below  the  outcrop,  namely,  the  ga- 
lena has  changed  from  a  fine  crystalline  structure  to  coarse  crystals,  and 
the  hydrated  oxide  of  iron  of  the  upper  workings  begins  to  resume  its 
original  state,  i.  e.,  that  of  sulphuret  of  iron.  The  percentage  of  silver 
in  the  ore  has,  however,  remained  the  same,  and  from  this  we  may  infer 
that  it  will  probably  remain  so  to  a  considerable  depth. 

On  the  surface  the  vein  shows  much  irregularity.  The  intrusions  of 
barre  n  rock,  foreign  to  the  vein,  which  divide  the  ores  in  bodies,  are 
very  frequent.  As  depth  is  attained  on  the  vein  these  intrusions  still 
exist,  but  not  in  such  multitude.  The  ore  lies  more  regular,  and  we  may 
expect  to  find  more  regularitj^  in  the  occurrence  of  the  ores  as  these  in- 
trusions decrease  in  depth. 

A  careful  examination  of  the  entire  hill  and  nearly  all  the  galena 
mines  situated  on  it  did  not  detect  anything  of  sufficient  import  to  de- 
stroy the  opinion  formed,  namely,  that  a  vast  amount  of  argentifer- 
ous galena  may  be  expected  from  them  when  they  are  fairly  opened. 

General  remarlcs  on  mining  and  reduction. 

A.  Mining. — The  larger  portion  of  the  mine  owners  at  Cerro  Gordo 
are  in  want  of  sufficient  capital  to  open  aiid  explore  their  mines  and  to 
fit  them  for  the  extraction  of  large  quantities  of  ores.  This  has  been 
the  main  cause  that  mining  has  been  carried  on  without  a  system. 
Many  mines  have  only  the  necessary  work  done  on  them  to  make  their 
titles  good.  Some  of  the  mine  owners  seem  to  have  worked  solely  with 
the  object  to  extract  a  few  tons  of  rich  ore  for  sale,  in  order  to  produce 
thie  necessities  of  living,  while  others  extract  larger  amounts  of  ore 
and  try  to  smelt  them  under  great  disadvantages  at  or  near  the  mine. 


26        MINING   STATISTICS   WEST    OF    THE    EOCKT   MOUNTAINS. 

It  is  true  tbey  produce  bullion,  but  they  do  not  obtain  such  results  as 
they  ought  to.  This  is  partially  caused  by  ignorance  of  the  process  of 
•  beneficiation  by  lire,  partly  by  local  circumstances.  The  actual  product 
of  the  mines  is  nevertheless  far  in  advance  of  the  capital  which  has 
been  invested  in  them. 

The  cost  of  mining  the  ores  is  from  $3  to  $3  GO  per  ton,  but  thej'  are 
carefully  assorted  by  hand  at  present,  making  the  total  cost  of  produc- 
tion when  ready  for  the  furnace  from  $5  to  $12  per  ton.  The  character 
of  most  of  the  mines  and  their  situations  are  such  that  the  mining  cost 
ought  not  to  exceed  $2  50  per  ton,  as  nearly  all  of  them  can  be  worked 
to  a  depth  of  200  to  500  and  even  GOO  feet  by  tunnels,  obviating  the 
cost  of  hoisting.  The  ores,  except  in  the  immediate  vicinity  of  tlie  sur- 
face, are  surrounded  by  hard  compact  rocks,  and  their  dip  is  such  that 
but  very  little  timbering  will  be  required. 

Labor  at  the  mines  ranges  from  $2  50  to  $3  50  per  day  at  present. 
These  prices  will  probably  maintain  themselves  for  some  time,  but  the 
cost  of  producing  the  ore  will  be  greatly  reduced  as  soon  as  the  mines 
are  opened  in  a  systematic  manner.  Where  two  or  three  hands  are 
needed  now,  a  single  miner  will  then  be  sufficient  to  perform  the  same 
work. 

Most  of  the  ores  require  blasting,  and  the  final  assorting  ought  to  be 
carried  on  in  the  open  air  on  the  dump  and  not  in  the  mines,  as  it  is  now 
done.  The  latter  causes  unnecessary  expense  and  also  loss  in  ore.  A 
good  illustration  of  this  is,  that  in  186G  the  ores  in  the  Chollar  Potosi 
mine,  Virginia,  Nevada,  were  assorted  in  the  mine  at  and  above  the 
Potosi  tunnel  level,  and  a  loss  in  ore  occurred  thereby;  that  in  18G8 
and  1869  the  same  ground  was  reopened  and  produced  23,000  tons  of 
ore,  which  were  assorted  overhead  and  yielded  an  aggregate  of  $600,000. 

B.  Eeduction. — At  Cerro  Gordo  district  three  reduction  works  exist 
at  present,  none  of  which  exceeds  10  tons  working  capacity.  The  one 
of  Mr.  Belshaw  is  the  largest,  and  contains  three  furnaces.  The  other 
two  are  of  G  to  8  tons  capacity.  All  of  them  work  under  great  disad- 
vantages from  scarcity  of  water,  which  in  winter  has  to  be  obtained  by 
melting  snow  and  ice  to  supply  the  steam-boilers,  causing  frequent 
stoppages.  Besides  these,  several  Mexicans  own  furnaces.  They  smelt 
their  ores  and  refine  their  bullion  on  a  small  scale.  In  Lone  Pine  Val- 
ley exist  three  more  establishments.  The  Cervantes  Company  reduction 
works  of  20  tons  capacity,  driven  by  water  x)ower,  is  the  best  constructed. 
The  Stevenson,  of  10  tons,  is  situated  at  the  east  shore  of  Owen's  Lake, 
and  the  works  of  a  new  companj^  are  being  built  of  a  capacity  of  30 
tons,  on  the  lake,  across  which  they  will  have  a  steamer  crossing.  Lone 
Pine  Valley  is  certainly  the  place  for  smelting  works,  as  sweet  water 
and  fuel  are  abundant,  and  ores  from  Cerro  Gordo  can  be  brought  there 
at  a  cost  of  $7  50  per  ton.  It  is  only  lately  that  the  district  has  begun 
to  yield  regularly  from  $30,000  to  $60,000  per  month,  except  during  one 
month  when  all  the  reduction  works  were  producing,  and  $130,000  were 
shipped  through  to  Los  Angeles  at  3f  cents  per  pound. 

Cupelling  is  not  practiced,  and  all  the  bullion  varying  from  $270  to 
$540  in  silver  per  ton  is  shipped  by  land  to  Los  Angeles. 

The  smelting  done  at  Cerro  Gordo  and  Lone  Pine  is  carried  out  on 
the  old  Mexican  method.  The  ores  are  assorted  and  freed  from  gangue 
matter  as  much  as  possible  by  hand  at  too  high  a  cost  at  present.  The 
galena  ores  are  thrown  into  a  "galemador,"  (a  reverberatory  furnace  on 
an  inclined  plane,)  where  some  of  the  sulphur  and  antimony  is  driven 
off  and  the  greater  portion  of  the  ore  is  converted  into  a  stiff  slag  highly 
impregnated  with  metallic  lead.    This  is  mixed  with  crude  silver  ores, 
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^the  above-named  copper  ores,  carrying  copper  and  iron,)  and  smelted  in 
a  blast-furnace  where  the  lead  is  reduced  to  its  metallic  state,  carrying 
the  greater  portion  of  the  precious  metal  with  it.  This  is  run  into  bars 
of  150  to  250  pounds.  The  Cervantes  Company  is  the  only  one  Avhich 
has  cupelling-furnaces. 

These  "galemadores"  are  generally  10  feet  long,  5  feet  wide,  have 
from  22  to  36  inches  between  the  bed  and  arch,  and  can  slag  irom  G  to 
8  tons  of  galena  ores  in  twenty-four  hours.  They  are  heated  vv-ith  wood, 
and  work  without  blast,  and  consume  2^  cords  of  wood  per  twenty-four 
hours.  The  "stack-furnaces  ""are  of  various  shapes,  round  and  square, 
from  10  to  15  feet  high  5  their  boshes  vary  from  IS  to  25  inches  in  the 
clear.  They  are  fed  with  wood,  charcoal,  and  ore,  in  alternate  layers, 
and  require  about  20  bushels  of  charcoal  and  1  cord  of  wood  to  reduce 
1  ton  of  ore.  They  reduce,  according  to  their  size  and  blast  and  the 
character  of  the  charges,  from  5  to  10  tons  of  ore  per  day.  The  cost  of 
wood  is  from  $6  to  $8  per  cord,  that  of  charcoal  35  cents  per  bushel,  in 
Lone  Pine  Valley.  The  price  of  both  is  much  lower  at  Cerro  Gordo. 
The  smelting  of  silver  ores,  when  lead  ores  are  x>lenty,  as  is  the  case  in 
Cerro  Gordo,  is  a  very  simple  operation,  and  at  least  90  per  cent,  of  the 
fire  assay  of  the  precious  metal  ought  to  be  got  from  the  ores,  but  at 
present  only  50  to  55  jDer  cent,  are  obtained  in  Cerro  Gordo.  Many  here 
adopt  the  principle  to  produce  their  lead  with  as  high  a  percentage  in 
silver  as  possible  in  the  stack-furnace,  which  is  not  judicious,  and  the 
low  yield  in  percentage  of  the  assay  is,  in  part,  directly  attributable  to 
this.  But  the  bad  proportion  of  the  blast,  and  the  very  shape  of  the 
furnaces,  exert  also  considerable  influence  in  this  direction. 

Cerro  Gordo  is  a  new  district,  the  actual  merit  of  which  has  not  been 
made  apparent  for  want  of  cajiital  and  energetic  explorations.  There  are 
a  great  many  mines,  among  which  is  a  comparatively  large  number  of 
excellent  ones,  and  little  as  they  have  been  opened  the  developments 
alreadj"  made  promise  a  bright  future.  The  character  of  their  ores  is 
such  as  to  render  the  extraction  of  silver  comparatively  easy  5  moreover, 
Lone  Pine  oflfers  every  facility  for  profitable  smelting,  and  there  is  no 
apparent  reason  why  in  time  the  district  should  not  stand  as  high  in  rank 
as  many  others  who  had  the  advantage  of  capital. 

The  product  of  this  district  during  the  last  year  does  not  fall  short  of 
$300,000,  and  there  is  every  prospect  that  it  will  rapidly  increase.  In- 
deed, in  August,  1870,  the  production  of  the  Balshaw  furnace  alone  was 
2,774  bars,  or  238,728  pounds  of  lead  bullion  5  mining,  especially  tunnel- 
ing, was  going  ahead  rapidly,  and  the  x>rospect  was  that  a  large  amount 
of  stoping-grouud  would  be  ready  to  be  attacked  in  a  short  time. 

The  Case  district,  also  situated  in  Inyo  County,  should  be  briefly  men- 
tioned here.  This  locality  is  fifty-five  miles  from  Lone  Pine.  It  was 
abandoned  in  1866  on  account  of  the  Indians.  In  1863  a  party  of  Mexi- 
cans settled  there,  and  have  now  twenty  arrastras  at  work.  The  ledges 
are  small,  and  mostly  lie  flat,  but  are  very  rich.  The  greatest  abun- 
dance of  ore  is  found  in  the  Mina  Grande,  formerly  the  Josephine.  The 
gold  bullion  produced  is  worth  $15  per  ounce,  and  the  product  between 
April  and  October  is  estimated  at  between  $30,000  and  $40,000.  The 
Golconda  Mine,  two  miles  from  Owen's  Elver,  was  located  twenty  years 
ago,  but  little  Vv'ork  was  done.  A  thousand  tons  could  easily  be  taken 
out  in  a  short  time,  if  a  small  amount  of  capital  would  be  invested.  As 
yet  none  has  found  its  way  to  this  district.  The  total  population  of  the 
county,  according  to  the  late  census,  is  1,956 ;  Ohinesej  29. 
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MONO,   lOERN,   LOS  ANGELES,   AND   TULARE   COUNTIES. 

Of  these  counties  a  few  brief  notes  only  can  be  given,  mainly  from 
the  reports  to  the  Census  Bureau.  The  ores  of  Mono  County  are  emi- 
nently silver  ores,  but  contain  some  gold.  Five  mines,  employing 
twenty-two  uien,  were  reported  working  June  1,  and  the  total  yield  for  the 
preceding  year  was  $95,000,  of  which  $83,500  was  silver.  The  wages 
paid  were  $83  per  mouth. 

From  Kern  County  three  quartz  mines  were  reported  working. 

The  Delphi  Mining  Company  has  a  shaft  280  feet  deep,  and  a  tunnel 
450  feet  long,  and  employed  eighteen  men  during  one  month,  paying 
out  $1,500  for  wages.  The  product  was  260  ounces  of  gold,  worth 
$3,500.  La  Esperanza  is  worked  by  a  tunnel  200  feet  long.  It  was 
worked  with  fifteen  men  during  seven  mouths,  at  a  cost  of  $8,400  for 
wages  and  $3,180  for  materials.  The  product  was  900  ounces,  worth 
$12,000.  The  Kern  Eiver  Mining  Company  works  its  miue  by  a  shaft 
170  feet  deep,  and  a  tunnel  260  feet  long.  During  the  entire  year 
twenty-nine  men  were  emi^loyed,  and  $27,000  was  expeuded  for  wages, 
while  the  materials  used  amounted  to  $3,200.  The  total  x^roduct  of  this 
company  was  $35,000. 

From  Los  Angeles  County  a  single  quartz  mine  is  reported  working  dur- 
ing the  entire  year.  This  is  the  mine  of  tlie  Eureka  Mining  Company,  at 
Solidad.  Tliirty  to  forty  men  were  employed  at  different  times,  and 
$48,000  expeuded  for  wages.  At  the  mine  is  a  shaft  125  feet  deep  and 
a  tunuel  150  feet  long.    The  total  product  was  $50,000. 

All  the  ligures  in  regard  to  product  above  introduced,  as  well  as  the 
following,  refer  to  the  year  ending  June  1,  1870. 

In  Tulare  County  the  10-stamp  mill  of  Birdseye  &  Co.  on  White  Eiver 
is  reported  to  have  been  in  operation  during  five  months.  Five  men 
were  employed  at  a  cost  of  $1,500  in  wages,  antl  $700  were  spent  for 
materials.  The  product  was  250  ounces  of  gold,  worth  $4,000.  I  am 
not  informed  in  regard  to  the  mine  from  which  the  ore  crushed  by  the 
mill  was  taken. 

The  total  population  of  these  counties  is  as  follows : 

Total.  Chinese. 

Mono 430  42 

Kern 2,925  43 

Los  Angeles 15,309  234 

Tulare 4,521  99 

MARIPOSA  COUNTY. 

The  principal  quartz-mining  enterprise  in  this  county  continues  to  be 
that  of  the  Mariposa  Company,  upon  the  grant  of  the  same  name.  The 
history  of  this  famous  estate  has  been  marked  with  many  vicissitudes, 
brilliant  successes  having  alternated  in  its  management  with  disappoint- 
ment and  loss.  The  conditions  now  surrounding  the  enterprise  are  in 
many  respects  more  favorable  than  ever  before,  as  I  can  testify  from 
personal  observation  at  the  time  of  my  last  visit,  November,  1870.  The 
rate  of  wages  is  more  reasonable ;  Chinese  miners  are  employed,  even 
underground,  to  a  considerable  extent,  with  satisfactory  results,  and 
without  violent  opposition  from  their  white  colleagues.  The  machinery 
of  reduction  is  complete  and  efficient.  At  the  Ophir  or  Benton  mills, 
where  sixty-five  stamps  were  running,  and  thirty  more  in  process  of 
erection,*  there  is  an  excellent  water-power  secured  by  a  dam  which 

"The  whole  number  rauuimv  at  these  mills  in  March,  1871,  was  eighty.  AnewAvater- 
wheel  will  be  required  before  the  other  lil'toen  are  started. 
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may  be  trusted  (in  spite  of  sundry  former  catastrophes)  not  to  wash 
away  again;  the  mills  themselves  have  been  remodeled,  raised,  fur- 
nished with  California  high-mortar  batteries,  and  arranged  to  Avork  both 
cheaply  and  eflectively.  The  Benton  mills  used  to  have  the  reputation 
of  crushing  more  cheaply  and  losing  more  gold  than  any  others  in  the 
State.  In  their  present  form  the  desirable  characteristic  appears  to 
have  been  retained  and  the  other  removed.  All  the  product  of  the 
Josephine  and  Linda  (formerly  Pine  Tree)  mines  is  worked  at  these 
mills  with  a  profit,  as  the  statement  below,  taken  from  the  books,  will 
show. 

Another  great  improvement  is  visible  in  the  general  economy  of  ad- 
ministration, and  in  the  absence  of  the  turbulent  and  lawless  class  of 
inhabitants  which  once  gave  Mariposa  an  unenviable  fame.  The 
"roughs"  have  shot  one  another,  emigrated,  or  been  hanged  ;  and  the 
departure  of  these  worthies,  coupled  with  the  termination  of  legal  con- 
flicts, has  greatly  assisted  the  management  of  affairs  Vv^ith  undisturbed 
attention  to  the  permanent  welfare  of  the  estate. 

The  three  mills  at  the  river,  called  as  a  whole  the  Ophir  (formerly  Ben- 
ton) mills,  have  the  following  strength  :  Lily,  (upper  mill,)  IG  stamps, 
at  050  pounds;  Ada,  (middle  mill,)  25  stamps,  at  550  pounds;  Bessie, 
(lower  mill,)  24  stamps,  at  500  pounds.  The  Ada  is  considered  the  best 
mill.  All  the  batteries  are  run  at  65  to  70  drops  per  minute,  and  the 
total  crushing  capacity  of  the  65  stamps  is  about  60  tons  daily. 

The  ore  is  supplied  from  the  Pine  Tree  and  Josephine  mines.  The 
average  of  five  semi-monthly  cleanings-uj)  on  Pine  Tree  ore,  during 
August,  September,  and  October,  1870,  was  $10  50 — or,  leaving  out  the 
second  clean-up  of  September,  when  a  lot  of  poor  ore  was  treated,  the 
average  was  $11  35  per  ton.  No  account  is  taken  of  tailings  or  sul- 
y)hurets  in  this  statement.  A  similar  examination  of  the  books  as  to 
Josephine  ore-  showed  an  average  yield  of  $8  hQ  per  ton.  The  amount 
of  rock  crushed  from  May  1  to  October  1,  1870,  was  as  follows : 


Mojith. 

Bessie. 

Ada. 

Lily. 

Total. 

May 

578 
505 
528 
536 
559 

610 
619 
654 
525 
499 

499 
542 
483 
451 
261 

1,689 

Juue 

1,666 

July 

1,670 

August 

1,512 

Septetnber 

1,319 

Total 

2,706 

2, 907 

2,241 

7,834 

About  one  pound  of  quicksilver  is  employed  to  ten  tons  of  rock,  and 
35  to  40  per  cent,  of  the  quicksilver  is  saved  in  amalgam,  worth  $8 
per  ounce. 

That  the  foregoing  yield  is  sufficient  to  leave  a  small  margin  of  profit 
appears  from  the  following  estimates  of  expense  at  the  Josephine  and 
Linda  mines : 


Per  ton. 

Joseph- 
ine. 

Linda. 

Miniuff  cost 

$2  75 

75 

2  25 

1  00 

$5  00 
75 

Transportation . 

Milling 

2  25 

General  expense .     _     

1  00 

6  75 

9  00 
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The  greater  cheapness  of  rainiug  in  the  Josephine  is  due  to  its  im- 
mense stopes,  and  the  manner  in  which  it  is  opened  by  drifts  from  the 
face  of  the  mountain.  The  Linda,  hovrever,  furnished  during  the  months 
referred  to  a  better  grade  of  quartz,  i)rincipally,  I  believe,  from  the  so- 
called  "  Garden"  shoot,  which  has  been  opened  in  that  mine  at  greater 
depths  with  excellent  results.  The  average  thickness  of  the  vein  in  the 
Linda  being  about  5  feet,  and  in  the  Josephine  10  feet,  the  work  of  open- 
ing new  ground  is  but  trifling,  since  every  foot  of  drifting  exposes  for 
extraction  a  large  amount  of  quartz.  I  measured  the  reserves  of  ore  in 
these  two  mines.  Including  only  what  could  be  extracted  without  dead- 
work  in  sinking  or  drifting,  and  found  in  the  Josephine  15,810  tons,  and 
in  the  Linda  14,016  tons.  At  the  same  time,  the  quality  of  ore  in  both 
mines  was  improving,  and  the  yield  at  the  mills  in  November  was  higher 
than  the  averages  above  reported.  By  the  enlargement  of  milling  facil- 
ities, and  the  treatment  of  a  greater  amount  of  ore,  the  milling  cost  at 
the  river  could  be  reduced  to  $1  75,  and  the  general  expenses  to  50  cents 
per  ton  of  rock,  thus  securing  $1  j)er  ton  of  additional  i)rofit. 

The  Mariposa  mine  contained,  likewise,  immense  reserves  of  low-grade 
quartz.  The  mill  at  Mariposa  has  been  reduced  to  25  stamps,  and  the 
operations  of  these  for  August,  September,  and  part  of  October,  1870, 
showed  an  average  yield  of  $9  98  per  ton.  This  scarcely  paid  expenses, 
as  the  mill  is  run  by  steam;  and  the  mine  has  since  been  temporarily 
closed.  When  reopened,  it  will  be  worked  by  Chinese  labor  exclusively, 
as  it  has  been,  in  part,  the  case  for  a  long  time  past. 

The  old  Princeton  mine,  in  which  the  population  of  Mariposa  County 
still  place  much  affectionate  faith,  produced  from  a  single  large  body  or 
chimney  of  ore  between  four  and  five  million  dollars.  This  chimney 
was  worked  to  a  depth,  of  some  GOO  feet,  and  it  was  officially  reported 
to  be  exhausted  just  before  the  first  grand  collapse  of  the  Mariposa 
Company.  A  complete  sectional  map  of  the  workings  came  into  my 
possession  several  years  ago,  bearing  valuable  memoranda  as  to  the 
yield  of  the  quartz  from  .each  stope ;  and  this,  with  other  evidence,  led 
me  to  doubt  whether  the  old  Princeton  chimney  was  really  exhausted, 
and  to  suspect  that  the  company  had  been  too  easily  discouraged.  Sub- 
sequently to  the  first  abandonment,  however,  a  creditor  took  the  mine 
and  gutted  it,  filling  up  the  deep  shafts  with  refuse,  to  save  hoisting, 
taking  out  pillars  and  timbers,  and  leaving  the  workings  in  such  a  con- 
dition that  no  one  would  like  to  undertake  the  job  of  reopening  them. 
Whether  that  chimney  is  or  is  not  exhausted  will,  therefore,  not  be  soon 
discovered.  Many  explorations  were  made,  without  success,  to  find 
some  equally  promising  body  of  ore  on  the  continnation  of  the  vein.  It 
seems  to  part  iiear  the  mine  into  two  branches,  in  going  eastward  ;  and 
these  are  said  to  reunite  toward  Agua  Fria,  a  mile  away,  inclosing  be- 
tween them  a  large  area.  On  the  northerly  branch  operations  were 
unsuccessful,  though  this  was  generally  supposed  to  be  the  main  vein. 
The  southerly  vein  makes  a  violent  bend  on  the  top  of  the  first  hill  east 
of  the  mine,  and  trending  northeast  crosses  a  ravine,  a  smaller  hill,  and 
another  ravine,  beyond  Which  the  outcrop  is  hidden  in  the  chapparal. 
On  the  top  of  the  smaller  hill  are  the  two  shafts  of  the  ]S"ew  Princeton, 
the  discovery  of  \vhich  was  the  most  significant  event  of  the  year  for 
the  estate.  The  connection  between  these  and  the  old  mine  is  distinctly 
established  by  innumerable  exposures  of  the  vein  outcrop. 

There  is  not  much  to  be  said  of  these  shafts,  but  what  there  is  is 
highly  important.  The  western  one  is  a  prospecting  shaft,  GO  feet  deep 
at  the  time  of  my  visit ;  the  other,  200  feet  east,  is  a  large  working 
shaft,  then  about  30  feet  deep,  and  showing  a  vein  of  5  feet,  the  foot- 
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wall  lialf  of  which  is  certainly  very  rich  rock.  I  made  several  painiings, 
indicating,  I  am  confident,  as  much  as  $30  ^oer  ton  of  free  gold;  but  of 
course  I  cannot  feel  sure  that  the  samples  were  a  fair  average,  though 
they  were  not  the  best  that  I  saw,  or  could  have  taken  out  from  the  vein 
myself.  More  important,  in  my  opinion,  is  the  general  structure  of  the 
vein  and  the  api)earance  of  the  quartz,  which  is  identical  with  that  of 
old  Princeton  in  its  prime.  Taken  in  connection  with  the  known  char- 
acter of  the  Princeton  vein,  upon  which  it  undoubtedly  is,  the  indica- 
tions it  presents  are  such  as  to  warrant  even  the  sanguine  expectations 
of  the  old  residents  of  the  neighborhood.  The  old  Princeton  mill  is  to 
be  refitted  and  started  early  in  1871,  with  25  stamps,  on  the  ore  from  this 
mine. 

This  discovery  shows  how  much  might  be  accomplished  by  judicious 
prospecting  on  the  estate.  The  number  of  quartz  veins  not  yet  tested 
is  very  great,  and  the  richness  of  the  placers  at  many  points  indicates 
the  existence  of  valuable  lodes  in  the  neighborhood.  The  Guadaloupe 
region,  not  worked  at  all  by  the  company,  contains  numerous  rich  (though 
narrow)  lodes.  Some  of  them  are  worked  on  royalty,  but  there  is  no 
capital  invested  there.  1  understand  that  one  of  these  lodes,  the  Buck- 
eye, which  has  paid  well  hitherto  to  operations  under  a  lease,  will  be 
worked  this  year  by  the  company. 

In  further  illustration  of  the  reduction  of  wages,  the  following  com- 
parative statement  of  the  average  daily  wages  paid  during  three  differ- 
ent periods,  kindly  furnished  by  Mr.  J.  G.  Eice,  the  assistant  superin- 
tendent, is  presented. 


Miners 

Strikers 

Carpenters 

Blacksmiths 

Machinists 

Engineers 

Firemen 

Mill-tenders 

Mill-feeders , 

Laborers,  (white) . 
Chinese  strikers . . 
Chinese  laborers. 


From  1863  to  1865.       1865  to  1868 


$3  50  to  $4  00 

3  00 

4  00  to    6  00 


25  to  $3  50 

2  75 


4  00  to 
3  75  to 


1868  to  date. 


25  to 
50  to 
25  to 
50  to 
00  to 
50  to 
00  to 

00  to 
62  to 


00 

50 

00 

75 

00 

50 

75 

3  50 

3  00 

2  50 

1  75 

1  50 


The  item  of  wages  being  at  least  two-thirds  the  whole  cost  of  mining 
and  reduction,  it  is  evident  that  a  general  average  reduction  of  some 
25  per  cent,  in  that  item  is  no  insignificant  matter,  in  the  treatment  of 
low-grade  ores  esi3ecially,  and  in  the  execution  of  "  dead- work  "  and 
new  constructions. 

Thanks  are  due  to  Mr.  Thomas  Goodsell,  the  company's  superintend- 
ent, for  much  courtesy  and  valuable  assistance. 

The  following  data,  however,  are  not  from  the  company  or  its  officers : 
The  total  production  of  bullion  for  the  fiscal  year  1869-'70,  from  the 
Josephine,  Linda,  and  Mariposa,  was  about  $170,000.  I  judge  that  the 
production  for  the  calendar  year  1870  was  about  $200,000.  This  is  a 
satisfactory  increase  of  100  per  cent,  on  the  product  of  the  previous 
year,  and  a  similar  steady  improvement  may  be  looked  for  in  1871.  The 
process  of  building  up  a  large  business  upon  the  basis  of  low-grade  ores 
is  a  slow  one,  but  the  result  is  much  more  permanent  than  the  brief 
though  brilliant  prosperity  of  "rich"  mines. 
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In  the  latter  class  may  be  ranked  the  Oaks  and  Eeese,  to  which  allu- 
sion has  been  made  in  former  reports.  This  mine  was  on  a  very  narrow 
and  hard  vein,  and  was  abandoned  last  year  by  the  company  in  spite  of 
the  extraordinary  richness  of  occasional  lots  of  ore.  It  is  reported  that 
the  miners,  going  back  to  the  work  after  the  company's  operations  had 
been  suspended,  soon  struck  upon  another  pocket  of  free  gold,  and 
made  a  handsome  profit  by  the  operation.  The  story  is  highly  probable, 
though  I  do  not  vouch  for  its  truth.  It  is  quite  common  for  skillful 
miners,  when  they  foresee  the  suspension  of  operations,  to  conceal  the 
occurrences  of  rich  side-shoots,  or  i)Ockets,  &c.,  with  a  view  to  save 
them  until  permission  can  subsequently  be  obtained  to  work  the  mine 
on  a  favorable  lease,  or  to  pay  back- arrears  of  wages.  Accordingly, 
when  the  workmen  who  have  been  employed  in  a  mine  undertake  to 
carry  it  on  after  the  owners  have  stopped,  the  first  thing  heard  of  is 
frequently  a  fortunate  discovery  of  rich  ore.  But  this  was  known  to 
some  one  beforehand,  or  the  speculation  would  not  have  been  under- 
taken. I  am  not  aware  that  miners,  working  in  this  way  by  themselves, 
for  a  long  period,  and  opening  new  ground,  have  better  luck  than  other 
people. 

The  Washington  mine,  about  two  miles  north  of  Hornitos,  is  reported 
as  steadily  successful.  The  shipments  of  bullion  in  the  autumn  of  1870 
were  about  $12,000  per  month,  and  had  i3reviously  been  $15,000.  For 
the  year  ending  June  1,  1870,  the  product  is  given  at  only  $50,000.  I 
presume  this  is  due  to  the  fact  that  the  mill  and  chlorination  works  were 
not  running  at  full  capacity — the  latter  not  at  all — during  a  large  part 
of  the  year.  The  mill  has  now  30  stamps  running.  The  ore  is  heavily 
charged  v/ith  sulxihurets,  which  are  successfully  treated  in  the  chlorina- 
tion-works  erected  for  the  company  by  Mr.  Deetkin,  of  Grass  Valley. 

The  Quartz  Mountain  mill,  of  20  stamps,  was  idle  in  June.  In  No- 
vember it  was  working  ore  from  the  Flint  Peabody  mine,  two  miles 
south  of  Hornitos. 

The  Mount  Gaines  Company,  five  miles  ea^t  of  Hornitos,  was  pro- 
duciDg  at  the  same  period  about  $2,000  monthly.  The  20-stamp  mill 
works  both  cnstom  ores  and  those  of  the  company's  mine,  in  which  rich 
sulphurets  are  said  to  have  been  discovered. 

I  am  iutlebted  to  Mr.  Thomas  Goodsell  and  to  Mr.  John  E.  Hite,  the 
owner,  for  the  following  notes  on  the  Hite  mine,  which  is  located  near 
the  geographical  center  of  Mariposa  County,  on  the  summit  of  the  ele- 
vated ridge  between  and  quite  near  the  intersection  of  Merced  Eiver 
with  the  Houth  Fork  of  the  Merced.  The  course  of  the  vein  is  nearly 
east  and  Y\^est,  and  the  dip  about  80°  north.  It  is  irregular  in  width, 
varying  from  3  to  11  feet,  and  richest  where  widest.  The  average  yield 
of  the  vv'ider  portions  is  $27  per  ton ;  of  the  narrow,  $13  per  ton.  There 
are  two  shafts,  down  300  feet.  The  first  level  is  200  feet  below  the  sur- 
face, with  a  drain-adit  crossing  the  strata  coming  in  from  the  south  or 
South  Fork  side.  Above  this  level  the  ground  is  mainly  stoped  out. 
Both  the  east  and  west  shafts  are  down  100  feet  below  it,  and  driiting 
is  going  on  to  connect  the  shafts,  the  east  drift  being  in  300  feet  from 
the,  shaft,  and  the  west  drift  30  feet,  leaving  a  distance  to  connect  of 
260  feet,  as  the  shafts  are  GOO  feet  apart.  A  new  tunnel  is  driving  from 
the  side  of  South  Fork  to  strike  the  vein  850  feet  below  the  surface.  It 
is  now  in  850  feet,  and  will  be  1,250  feet  long  when  completed.  It 
approaches  the  vein  at  right  angles.  The  vein  is  intermixed  with  thin 
layers  of  black  soft  slate,  like  the  country  rock.  There  are  three  ore- 
shoots  in  the  ground  already  opened,  of  which  the  most  westerly  is  the 
poorest.  The  vein  is  continuous  for  a  long  distance,  running  nearly  par- 
allel with  the  Merced  Eiver. 
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The  mill  is  situated  on  Sontli  Fork,  whence  it  obtains  a  water-power  of 
42  feet  fall.  A  Tyler  turbine  gives  150  horse-power.  There  are  20  stamps, 
of  550  pounds  each.  The  gold  is  very  fine  and  is  saved  with  difficulty, 
owing  to  the  creamy  consistency  of  the  slimes.  ThCinethod  followed  is 
to  amalgamate  in  battery,  discharge  into  pans,  riflfle-boxes,  &c.,  and 
gave  the  sands  below,  as  they  contain  a  large  percentage  of  gold.  The 
distance  from  the  mine  to  the  mill  is  some  2,000  feet,  the  mine  being 
above  the  mill  some  1,500  feet.  The  distance  from  Mariposa  is  eighteen 
miles,  by  a  good  road  to  the  summit  opposite  the  mill,  whence  there  is 
a  very  abrupt  anjl  difficult  descent  to  the  bottom—say  2,000  feet  in  half 
a  mile.  The  present  estimated  value  of  the  mine  and  improvements  is 
half  a  million  dollars.  The  water-power  is  ample  for  the  present 
mill  for  ten  months  in  the  year.  Timber  is  obtained  within  live  miles 
of  the  mine.  The  workings  are  dry,  but  owing  to  the  softness  of  the 
walls  heavy  timbering  is  required.'  No  "  deads"  are  left,  as  all  the  vein 
is  taken  out  for  crushing.  The  product  of  this  mine  for  the  year  ending 
July  1,  1870,  was  not  far  from  $1<80,000. 

Of  placer-mining  operations  in  Mariposa  County  there  is  little  to  be 
said.  The  aggregate  of  gold  from  this  source  during  1870  will  i)robably 
not  exceed  $25,000. 

TUOLUMNE  COUNTY. 

IsTo.  change  of  importance  is  reported  to  me  in  the  mining  industry  of 
this  county  since  last  year. 

Little  hydraulic  mining  has  been  going  on,  only  four  claims  being 
reported  in  operation.  These  employed  six  men  on  an  average  of  ten 
months,  at  about  $60  in  wages.  Water  costs  from  8  to  10  cents  per 
inch.  The  total  product  of  these  claims  Ibr  the  year  ending  June  1, 
1870,  was  $20,000,  making  the  average  yield  per  hand  per  day  of  this 
class  of  mines  $12  05 ;  which  must  be  considered  as  very  good  returns. 
The  claims  producing  the  most  were  those  of  Spalding  &  Co.,  which 
yielded  $5,400,  employing  two  men  ten  months,  and  of  "Hayner  &  Co., 
Avhich  yielded  $10,200,  employing  the  same  number  of  hands  during  the 
same  time. 

Eight  quartz  mines  have  been  worked  during  the  year,  and  in  these 
sixty-seven  men  were  employed  an  average  of  8.7  months,  at  about  IB 
per  day.  The  whole  product  for  the  year  ending  June  1,  1870,  was 
according  to  the  returns  of  the  mills,  $1G5,900,  or  about  $13  82  for  each 
ton  of  ore  worked.  The  following  mines  produced:  Eagle,  2,500  tons; 
Golden  Ilule,  3,000  tons;  App,  2,000  tons;  Heslep,  1,900  tons;  Keist  & 
Co.,  1,425  tons;  Mount  Jefferson  Company,  1,400  tons.  The  principal 
mills  reduced  ore  as  follows  :  The  Eagle,  2,100  tons,  yielding  $31,500 ; 
the  Golden  Eule,  2,600  tons,  $38,500 ;  the  App,  1,G00  tons,  $23,000 ; 
the  Heslep,  1,500  tons,  $26,000  ;  Eeist  &  Co.,  1,200  tons,  $13,000 ;  Mount 
Jefr'orson  Company, tons,  $21,500. 

The  following  description  of  some  of  the  mines  of  this  county,  taken 
from  the  San  Francisco  Scientific  Press,  will  x^rove  interesting :  "  The 
App  mine,  on  Quartz  .Mountain,  near  Jamestown,  and  some  6  miles 
from  Sonora,  is  owned  by  Grifflng  &  Totten.  The  ledge  is  1,000  feet 
long,  and  from  15  to  30  feet  wide.  They  have  a  25-stamp  mill  crushing 
15  tons  per  day,  but  with  a  capacil  y  of  crushing  25.  Some  twenty  men 
are  employed.  They  are  now  further  developing  the  mine,  the  reason 
of  not  running  to  their  full  capacity.  Their  rock  will  run  from  $15  to 
^20  per  ton.  They  have  a  shaft  down  580  feet,  on  an  incline  of  60°. 
H.  Ex.  10 3 
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The  hoisting  works  are  very  complete,  and  run  by  an  engine  of  25  horse^ 
power. 

"  The  Heslep,  next  adjoining  the  App,  and  parallel  with  it,  separateci 
only  a  few  hundred  feet  by  an  immense  horse,  is  owned  and  superin- 
tended by  B.  F.  Heslep,  esq.  This  ledge  is  well  defined,  14  feet  wide 
and  1,G50  feet  long.  Mr.  H.  has  a  15-stamp  mill,  run  by  water-power— 
40-foot .  wheel.  His  tunnel  is  in  700  feet  on  a  water  grade.  At  this 
point  it  is  170  feet  to  the  surface.  Nine  men  are  regularly  employed, 
crushing  15  tons  per  day,  (twenty-four  hours,)  and  the  rock  averages  $5 
per  ton. 

"  The  Knox  mine,  ^  mile  from  the  Heslep,  and  midway  between  this 
and  Poverty  Hill,  is  1,200  feet  in  length,  with  about  a  2d-iuch  vein.  It 
is  owned  by  Grreeu,  Jones  &  Preston.  They  have  hoisting  works  run 
by  a  30  horse-power  engine,  and  a  mill  of  10  stamps  and  2  arrastras,  now 
crushing  7  tons  per  day.  They  employ  fifteen  men,  and  have  lately  in- 
troduced giant  i)owder  to  expedite  their  supply  of  rock,  as  they  are  not 
running  to  their  full  capacity.  They  claim  to  get  an  average  of  $35  per 
ton  out  of  their  rock,  exclusive  of  sulphurets. 

"  The  Golden  Eule,  |  of  a  mile  beyond  Poverty  Hill,  and  about  7 
miles  from  Sonora,  is  owned  by  a  joint  stock  company,  i^rincipally  of 
.San  Francisco.  A.  S.  Phifer  is  its  superintendent.  The  mill  of  15 
stamps  is  run  by  water-power,  (50-foot  wheel,)  and  is  now  crushing 
15  tons  per  day,  (twenty -four  hours,)  which  average  $10  per  tow,  six- 
teen men  are  employed.  This  mine  was  originally  owned  by  a  com- 
pany of  Italians,  and  was  first  struck  in  1863.  A  tunnel  500  feet  in 
length  is  run  in  on  a  grade  with  the  mill,  to  which  the  rock  is  brought 
by  car.  This  tunnel  runs  nearly  east ;  at  this  point  the  tunnel  runs 
south  75  feet,  where  their  hoisting  works  are  situated,  87  feet  under 
ground.  It  cost  $36  per  foot  to  run  it.  The  hoisting  works  are  run  by 
an  eugiue  of  12  horse-power.  At  the  hoisting  works  there  is  a  vertical 
shaft  225  feet  deep  from  the  surface.  The  hanging  wall  is  of  serpentine, 
and  the  foot  wall  of  feldspar  formation.  The  vein  is  from  7  to  9  feet 
wide,  and  is  nearly  90  per  cent,  slate.  Free  gold  is  found  in  each  of  the 
above-named  formations  often  4  inches  deep  in  the  foot  wall,  which  goes 
to  prove  the  old  Forty-Niners'  saying,  that  gold  is  just  where  you  find 
it.  The  company  consume  about  25  pounds  of  giant  powder  weekly  for 
blasting  purposes.    Their  sul^jhurets  pay  them  about  $40  per  ton." 

The  population  of  this  county,  according  to  the  last  census,  is — total, 
8,150;  Chinese,  1,523. 

CALAVERAS   COUNTY. 

The  mining  enterprises  of  this  county  have  been  prosecuted  with 
energy  during  last  year.  The  product  from  hydraulic  shallow  placer  and 
quartz  mining  amounts,  according  to  the  returns  to  the  Census  Bureau, 
to  $1,080,000  for  the  twelve  months  ending  June  1.  Many  shallow- 
placer  claims  have  been  actively  worked,  but  the  majority  are  small 
affairs,  on  which  all  the  work  is  performed  by  the  owners  themselves. 
On  236. claims  reported  684  hired  men  were  employed  on  an  average  of 
7.31  months.  Besides  these  about  250  owners  spent  an  average  time  of 
8.6  months  on  their  claims.  The  yield  per  hand  per  day  was  low,  being 
$2  57  on  an  average.  Total  wages  paid,  $250,300.  The  total  materials 
consumed  had  a  value  of  $109,600.  The  price  paid  for  water  has  gen- 
erally been  10  cents  per  inch,  and  the  average  wages  amounted  to  $50 
per  month. 

The  total  product  of  this  branch  of  miuing  in  the  county  is  reported 
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as  a  little  over  $500,000.  The  largest  returns  were  received  from  the 
following-  claims:  Kailroad  Company,  $15,000:  Texas  Company. 
$30,000;  Paul  &  Co.,  $12,000;  Crehr  &  Co.,  $15,000;  Gleason,  O'^NTeii 
&  Co.,  $10,000;  Henry  Connelly,  $10,000. 

Of  hydraulic  claims  46  are  reported.  They  yielded  about  $180,000, 
of  which  amount  the  following  claims  gave  the  highest  yields :  Bomig 
&  Co.,  $15,000 ;  Strong  &  Mathews,  $10,000  ;  Leckerman  &  Co.,  $12,000. 

The  quartz  mining  enterprises  of  the  county  are  mostly  small  and  a 
limited  amount  of  capital  is  invested. 

The  prices  of  labor,  lumber,  and  charges  for  milling  during  the  year, 
have  not  varied  much  from  those  given  in  my  last  report,  but  it  is  evi- 
dent that  a  tendency  to  lower  the  wages  begins  to  gain  ground. 

Thorp  &  Co.'s  mine  was  worked  by  two  men  during  the  entire  year, 
and  the  quartz  was  worked  in  their  three  arrastras.  These  are  driven 
by  a  24-foot  water-wheel.  They  have  a  flume  connected  with  it  200  feet 
long.  Two  men  worked  in  these  reduction  works  and  crushed,  in  twelve 
months,  450  tons  of  quartz,  which  yielded  187  ounces  of  gold,  valued  at 
$3,000. 

John  Bachman's  mine  was  worked  by  two  men  during  six  months. 
They  took  out  200  tons  of  quartz,  valued  at  $1,000. 

A.  Acerford's  mine  has  a  shaft  90  feet  deep.  Twomen  raised,  in  six 
mouths,  150  tons  of  quartz,  valued  at  $1,200.  The  ore  is  raised  by 
W'iudlass. 

The  Union  lode,  5  feet  wide,  was  worked  by  three  men  throughout  the 
year;  400  tons  of  quartz  were  raised,  valued  at  $5,000.  The  shaft  on 
this  mine  is  150  feet  deep.  The  mill  of  the  same  company,  ten  stamps 
driven  by  a  20  horse-power  water-wheel,  crushed  this  ore  and  also  some 
custom-rock,  producing  with  nine  men  in  eleven  months  $1,700. 

The  following  are  some  of  the  mines  worked  during  the  year : 

Reed  &  Co.:  Shaft  80  feet  deep;  two  men.  took  out  200  tons  in  six 
months,  valued  at  $1,600. 

Davis  :  Shaft  90  feet  deep;  ores  raised  by  wdiim ;  three  men  took  out 
in  six  months  500  tons  of  quartz,  valued  at  $3,000. 

B.  K.  Thorn  &  Co.'s  mine  has  two  shafts,  85  feet  each,  from  which 
four  men  extracted  600  tons  of  quartz  in  six  months.     Value,  $3,000. 

Quaker  City:  Shaft  150  feet  deep;  ores  raised  by  horse -whim ;  six 
men  took  out  1,200  tons  in  twelve  mouths.  This  ore  was  worked  in  the 
same  company's  mill,  a  10-stamp  mill,  driven  by  a  30  horse-power  engine 
and  yielded  350  ounces  of  gold,  worth  $6,000. 

Joseph  Lafay's  mine :  Shaft  160  feet  deep..  One  thousand  eight  hun- 
dred tons  of  quartz,  valued  at  $9,000,  were  taken  out  during  the  year. 

Barry,  Frank  &  Co.'s  mine  has  a  tunnel  300  feet  long  and  a  shaft  90 
feet  deep.  Five  men  raised,  in  twelve  months,  400  tons  of  quartz,  worth 
$17,200. 

Besides  this,  the  following  mines  and  mills  were  in  operation: 

Gold  Mountain  Company  worked  its  5-stamp  mill,  driven  by  8  horse- 
j)ower  engine,  for  three  months  with  ten  hands,  and  produced  $6,600. 

Reserve  Company  has  a  20-stamp  mill,  driven  by  a  30  horse-power 
water-wheel.    Produced,  in  eight  months,  employing  nine  men,  $7,000. 

The  Fiunegan  Mining  Company  ran  its  5-stamp  mill,  driven  by  an 
8  horse-power  engine,  for  a  short  time  with  two  men,  and  produced  only 
a  little  over  $300. 

Angel's  Quartz  Mining  Company  produced  $48,000.  This  company 
employed  fifty  men  for  eleven  months. 

Garret  &  Co.  crushed  1,800  tons  of  cement,  yielding  337  ounces  of 
gold,  valued  at  $5,400.    ^heii  mine  has  a  tunnel  300  feet  long  and  a 
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shaft  50  feet  deep.    The  5-stamp  mill  is  driven  by  a  20  horse-power 
over-shot  water-wheel. 

Bouckell  &  Co.  employed  twelve  men  throughout  the  year  in  their 
mill  and  mine.  The  former  has  5  stamps  driven  by  a  centrifugal  water- 
wheel,  and  a  flume,  600  feet  long,  is  connected  with  it.  The  product 
was  837  ounces,  valued  at  $15,000. 

The  Golden  Gate  Mining  Company  have  a  tunnel  450  feet  long.  Their 
0-stamp  mill  produced,  with  twenty  men,  during  twelve  months,  1,330 
ounces  of  gol'd,  valued  at  $20,000. 

Gwin  &  Coleman  have  a  35  horse-power  hoisting  and  pumping 
engine  at  their  mine.  The  shaft  is  300  feet  deep  and  four  levels  are  run 
from  it.  From  these  they  took  9,000  tons  of  quartz  with  twenty-eight 
men  in  twelve  months.  This  ore  was  worked  in  their  lO-stamp  mill, 
which  is  driven  by  a  30  horse-power  water-wheel.  Besides  the  stamps, 
it  contains  two  pans  and  one  concentrator.  Seven  men  were  employed 
for  twelve  months.  The  product  was  3,000  ounces  of  gold  worth 
$48,000,  and  50  tons  of  concentrated  sulphurets  valued  at  $-1,000. 
These  sulphurets,  together  with  others,  were  worked  in  chlorinatiou 
works,  which  were  erected  for  custom  work  by  a  firm  whose  name  is  not 
given  by  my  agent.  The  works  consist  of  a  concentrator,  one  furnace 
and  the  necessary  vats,  iDrecipitating  vessels  and  generator.  They 
employed  five  men  for  six  months,  and  treated  altogether  200  tons  of 
sulphurets,  which  yielded  800  ounces  of  gold  valued  at  $10,000. 

Kathgeb  &  Co.'s  mill,  containing  five  stamps  and  one  pan,  driven  by 
a  25-foot  water-wheel,  employed  two  men  for  twelve  months  and  pro- 
duced $5,000. 

Alexander  &  Co.'s  mill,  containing  two  centrifugal  water-wheels  of 
25  horse-power,  together  driving  ten  stamps  and  two  pans,  worked  the 
ore  from  the  company's  own  mine.  Twelve  men  were  employed  in  the 
mine  and  mill  for  twelve  months,  and  the  product  was  $20,000. 

Chas.  Ciacklin  &  Co.'s  mine  is  opened  by  a  shaft  140  feet  deep,  and  a 
tunnel  200  feet  long.  Eight  men  took  out,  during  twelve  months,  4,000 
tons  of  quartz,  which  were  worked  in  the  com])any's  15-stami)  mill  and 
yielded  1,250  ounces  of  gold  worth  $20,000.  The  mill  has  also  three 
pans,  the  whole  being  driven  by  a  20  horse-power  engine,  and  six  men 
were  employed  throughout  the  year. 

Albert  Lazy  has  worked  a  crusher  and  two  grinders,  and  produced 
$10,000  from  500  tons  of  quartz. 

John  F.  Henry's  mine  has  a  shaft  150  feet,  with  whim  for  raising  the 
ore.  Three  men  were  employed  for  six  months  and  took  out  100  tons  of 
quartz.  His  mill  contains  eight  stamps,  one  pan  and  one  concentrator, 
all  moved  by  a  25-foot  water-wheel.  Two  men  were  employed  for  twelve 
months  and  1,500  tons  of  quartz  reduced.  The  product  was  1,875 
ounces  of  gold  worth  $30,000. 

Besides  those  mentioned,  many  smaller  quartz  mining  enterprises 
were  in  operation  during  part  of  the  fiscal  year,  and  the  total  product 
of  this  branch  of  mining  may  be  safely  estimated  at  not  less  than 
$340,000. 

The  population  of  the  county  is,  according  to  the  late  census :  Total, 
8,895  5  Chinese,  1,432. 

A3IAD0B   COUNTY. 

Quite  a  number  of  hydraulic  claims  are  reported  as  having  been  in 
operation,  but  most  of  them  were  carried  on  by  the  owners  themselves, 
who  employed  very  little  help.  The  sixty  claims  reported  gave  employ- 
ment to  223  men  for  an  average  of  7.2  months,  and  the  total  product 
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was  about  $125,000.  Exact  returns  of  yield  I  have  been  unable  tc 
obtain,  but  the  figure  indicated  is  not  taken  too  high.  The  yield  of  these 
mines  per  day  per  hand  has  been  low  for  several  years  past,  and  did 
not  exceed  $3  last  year.     The  price  paid  for  water  was  5  cents  per  inch. 

An  unfortunate  fire  in  the  principal  shaft  of  the  Amador  mine  iu  the 
month  of  April,  1870,  caused  a  suspension  of  mining  operations  for  four 
months.  The  following  figures  taken  from  the  secretary's  report  for  the 
calendar  year  1870  give  the  most  important  items  connected  with  the 
business  of  the  company :  "  The  receipts  for  the  year  from  all  sources 
were  $341,701,  including  $301,533  from  the  proceeds  of  ore.  The  dis- 
bursements were  341,437,  including  $111,000  in  dividends  to  stock- 
holders, $98,298  for  construction  of  shaft  and  improvements,  $03,405  on 
mine  account,  and  $20,887  for  general  expenses." 

Besides  the  Amador,  the  Keystone,  Oneida,  Potosi,  Lincoln,  and 
Marklee  mines  have  been  worked.  1  estimate  the  yield  of  these  mines  for 
the  year  ending  June  30,  1870,  as  follows:  Keystone, * $300,000 ;  Potosi, 
$12,000;  Oneida,  $128,000;  Lincoln,  $30,000;    Marklee  mine,  $20,000. 

Four  hundred  and  fifty-six  men  were  employed  in  eleven  quartz  mines, 
which  Avere  in  operation  for  an  average  period  of  eleven  months.  The 
"^"ages  paid  are  about  $75  per  month. 

Only  thirty-seven  placer  claims  are  reported  in  operation,  and  the 
yield  per  day  per  hand  is  little  over  $2,  hardly  wages;  two  hundred  and 
seven  men.  were  employed  on  these  claims  on  an  average  of  7.6  months, 
and  many  of  those  working  were  owners.  The  total  product  was  less 
than  $50,000.  Water  has  been  sold  throughout  the  year  at  prices  vary- 
ing from  3  to  5  cents  per  inch. 

The  ])opulation  of  the  county,  according  to  the  census  of  1870,  is : 
Total,  9,582 ;  Chinese,  1,629. 

PLACER  COUNTY. 

Both  hydraulic  and  placer  mining  has  been  carried  on  actively  and 
with  good  results.  The  quartz  mines  so  far  worked  have  yielded  small 
returns,  and  the  business  is  not  very  encouraging.  The  reports  from 
fifteen  placer  claims,  worked  during  8.88  months  on  an  average,  give 
$176,000  as  the  yield  for  the  year  ending  June  1,  1870.  One  hundred 
and  forty-six  men  were  employed  at  about  $60  per  month,  and  the 
average  product  per  day  per  hand  was  $5. 

The  Mountain  Company,  the  only  one  which  works  in  the  "back 
channel''  at  Forrest  Hill,  has  2,300  feet  of  main  and  1,700  feet  of  branch 
tunnels  comi3leted,  and  produced  $40,000;  the  Mountain  Gate  Com- 
panv,  with  3,100  feet  of  tunnels,  produced  $35,000;  the  Morning  Star, 
$20,000 ;  and  the  Canon  Creek  Company,  $12,000. 

The  total  product  of  twenty-one  hydraulic  claims  in  operation  in  this 
county  is  reported  as  $385,000.  They  gave  employment  to  one  hundred 
and  sixty-two  men,  who  were  employed  for  6.25  months  on  an  average. 
The  average  yield  i)er  day  per  man  was  $14  50,  and  the  wages  imid  were 
from  $70  to  75  per  month. 

The  largest  returns  were  received  from  the  following  claims:  Pond  &^ 
Co.,  at  Todd's  Valley,  $25,000;  Van  Emon  Bros.,  $35,000;  Harkness 
Company,  $34,000;  Indiana  Hill,  $14,000;  Gosling  Kavine  Company, 
$30,000.  These  hydraulic  claims,  according  to  the  returns  per  day  per 
hand  above  mentioned,  must  be  ranked  among  the  richest  in  California. 

Few  quartz  mines  were  in  actual  operation.  The  product  of  the  five 
mines  reported  amounts  in  the  aggregate  to  only  $58,000  for  the  year 
ending  June  1,  1870,  and  the  operations  seem  to  "have  leit  little  profit 


38        MINING    STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS. 

Tliese  mines  employed  sixty-two  men  on  an  average  of  10.4  mouths, 
paying  average  wages  of  $64  per  month.  The  Eising  Sun  has  again 
"been  the  leading  mine ;  thirty-five  men  were  employed  throughout  the 
year,  and  the  product  was  $24,000.  The  Golden  Gate  took  out  in  twelve 
months  $12,000,  and  Staples  &  Co.  $17,500.  Many  of  the  mills  in  this 
county  have  been  idle  throughout  the  year. 

It  should  perhaps  be  recorded  here  that  in  this  county,  on  Eattlesnake 
Bar,  a  piece  of  gold  quartz  was  found  by  a  miner  in  the  month  of  July, 
which  weighed  106  pounds,  and  of  which  97  pounds  were  almost  pure 
gold;  the  whole  worth  over  $25,000. 

The  population  of  the  county,  according  to  the  late  census,  is :  Total, 
11,357;  Chinese,  2,409. 

EL  DORADO  COUNTY. 

The  yield  of  gold  in  this  county  has  been  about  the  same  as  last  year. 

Placer-mining,  both  surface  and  hydraulic,  has  not  experienced  any 
improvement,  and  the  yield  per  day  to  the  hand  is  low. 

There  are  sixty-four  shallow  placer  claims  reported  in  operation  dur- 
ing nearly  seven  months  previous  to  June,  1870,  and  221  men  were  fur- 
nished with  employment  in  the  same.  The  average  wages  paid  were 
about  $60  per  month.  The  claims  x>roducing  the  highest  amounts  are 
the  following : 

The  Deep  Channel  Mining  Company  at  Placerville,  employing  five  men 
throughout  the  year,  produced  about  $6,500 ;  the  Cedar  Springs  Com- 
pany, employing  seven  men  during  four  months,  produced  $7,000 ;  and 
the  Falls  Mining  Company  at  Columnas,  employing  ten  men,  during 
eight  months  took  out  $13,500.  The  remaining  claims  yielded,  nearly 
all,  much  less  than  those  named,  and  the  total  product  of  all  does  not 
exceed  $120,000.    The  average  yield  per  day  per  hand  was  less  than  $3. 

Of  the  twenty-one  hydraulic  claims  reported,  none  produced  over 
$20,000  and  the  total  product  amounts  to  $90,000.  These  claims  were 
worked  by  89  men  during  an  average  season  of  8.6  months.  The 
average  wages  i)aid  have  been  about  $65  per  month,  and  the  average 
yield  -per  day  per  hand  is  $4  90. 

The  following  claims  have  been  the  most  prosperous,  and  for  the  year 
ending  June  1,  1870,  produced  the  subjoined  amounts:  Excelsior 
Mining  Comj)any,  Placerville,  employed  twelve  men  for  twelve  months, 
$19,000 ;  Hook  and  Ladder  Mining  Company,  Placerville,  employed  four 
men  for  twelve  months,  $9,000;  ISlip  and  Tuck  Mining  Company,  Placer- 
ville, employed  five  men  for  twelve  months,  $10,000 ;  McKenney  &  Co. 
employed  three  men  for  six  months,  $6,000 ;  Davenport  &  Co.  em- 
l^loyed  three  men  for  twelve  months,  $9,300. 

The  report  of  the  quartz-mining  claims  comi^rises  fifteen  mines,  which 
were  in  operation  the  whole  or  part  of  the  year,  and  on  an  average  G.75 
months.    They  employed  90  men  at  average  wages  of  $75  per  month. 

^he  total  i»roduct  of  all  these  claims  I  estimate  at  $120,000,  and  the 
following  are  credited  with  the  highest  yields :  Crystal  Gold  Mining 
Company,  employing  fifteen  men  nine  months,  $10,000;  Sheppard  &  Wil- 
ton, employing  eighteen  men  six  months,  $29,000;  Havilar  Mining 
Comi^any,  employing  twenty  men  nine  months,  $44,000 ;  Confidence 
Mining  Company,  employing  five  men  twelvemonths,  $7,000. 

The  tendency  to  reduce  wages  has  asserted  itself  in  this  county  as  in 
almost  all  the  other  older  mining  localities  during  the  year. 

The  population  of  the  county,  according  to  the  late  census,  is :  total, 
10,309 ;  Chinese,  1,559. 
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NEVADA  COUNTY. 

Quartz  and  hydraulic  mining  operations  as  well  as  prospecting  have 
been  more  active  in  this  county  than  in  any  other  of  the  State.  Espe- 
cially quartz  mining  was  verj^  successful. 

The  shallow  placer  mines,  although  to  a  great  extent  worked  over, 
some  of  them  several  times,  have  nevertheless  furnishecl  employment 
for  a  considerable  number  of  miners,  many  of  whom  were  Chinese.  But 
this  interest,  as  well  as  hydraulic  mining,  has  suifered  greatly  from 
want  of  water  during  the  summer  and  fall. 

The  total  yield  of  thirty-four  placer  claims  for  the  year  ending  June, 
1870,  is  reported  at  a  little  less  than  $100,000.  These  claims  employed 
302  men  on  an  average  of  5.4  months,  and  yielded  $12  59  per  day  per 
hand.  They  are  scattered  over  the  whole  county,  but  the  more  promi- 
nent ones  are  reported  from  Eough  and  Eeady,  Little  York,  Grass  Valley, 
Bridgeport,  and  Nevada.  The  most  prondnent  of  these  claims,  as  far  as 
their  yield  is  concerned,  are  that  of  the  Swamp  Angel  Company  at  Little 
York,  which  yielded  in  twelve  months,  with  the  labor  of  six  men,  $14,000 ; 
and  that  of  Peabody  &  Hall,  at  Nevada,  which  produced  an  equal 
amount.  Thirty-one  hydraulic  claims  are  reported  to  have  been  worked 
by  235  men  an  average  of  7.5  months.  The  average  wages  i)aid  were 
$78  per  month,  and  the  average  yield  per  day  per  hand  was  $8  40. 
Charges  of  the  water  companies  to  these  claims  varied  from  7  to  12^- 
cents  per  inch,  according  to  the  locality.  The  total  yield  of  all  the  hy- 
draulic claims  during  the  year  ending  June  1,  1870,  was  about  $380,000. 

The  following  claims  are  distinguished  by  their  high  yield :  W.  H. 
Dureas,  Little  York,  employing  twelve  men  for  live  months,  $31,000; 
E.  AYilliams,  Little  York,  employing  ten  men  for  nine  months,  $20,000; 
Little  York  Mining  Companj^,  Little  York,  employing  forty  men  for  nine 
months,  $91,325;  Union  Gravel  Mining  Company,  Bloomfield,  employ- 
ing fifteen  men  for  twelve  months,  $30,000;  E.  C.  Black,  Bloomfield, 
employing  ten  men  for  five  months,  $18,500;  Q.  D.  Hickeye,  Eureka, 
employing  nine  men  for  nine  months,  $17,000;  Omega  Water  Company, 
"Washington,  employing  twenty  men  for  ten  months,  $65,000;  W.  M. 
Eddy,  Bridgeport,  employing  fifteen  men  for  twelve  months,  $35,000; 
Sailor  Flat,  Nevada,  employing  tv/o  men  for  five  months,  $9,000. 

In  the  fall  gravel  mining  seemed  to  come  into  more  prominent  notice, 
and  several  new  enterprises  were  started,  and  old  mines  taken  u}^  again. 

In  August,  Messrs.  Eddy,  Bell,  iind  others  had  about  perfected  ar- 
rangements for  running  a  tunnel  from  the  South  Yuba  side  of  the  ridge 
to  their  claims  near  French  Corral.  The  tunnel  will  be  2,000  feet  in 
length,  having  a  width  of  10  feet,  and  will  be  run  on  a  level  to  drain  all 
of  Empire  Flat,  and  the  most  of  Kate  Hays  Flat.  The  tunnel  will  open 
a  bed  of  rich  cement  gravel  40  feet  in  depth  and  covering  many  acres 
in  area.  The  projectors  have  had  offers  from  reliable  parties  to  run  the 
tunnel  for  $15  a  foot,  and  they  may  probably  get  the  work  done  at  a  less 
rate  than  that.  The  intention  is  to  have  two  tlumes  put  down  the  entire 
length  of  the  tunnel,  and  extend  them  as  far  beyond  the  mouth  as  may 
be  desirable,  as  there  is  plenty  of  fall  for  dumps  and  under-currents. 
By  this  means  they  calculate  that  the  cement,  which  they  have  been 
crushing  in  stamp-mills,  will  be  completely  disintegrated  and  the  gold 
set  free.  The  enterprise  is  one  of  the  most  important  in  its  ])rospective 
results  of  any  ever  undertaken  in  the  county.  The  ground  opened 
would  probably  yield  a  great  deal  of  gold. 

A  little  later  in  the  fall  it  was  reported  in  the  i)ress  that  Eandolph 
Hill,  or  Alta  Hill,  (for  these  names  are  applied  to  different  i^arts  of  the 
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same  contiguous  ridge,)  was  worked  systematically  and  scientifically, 
from  one  end  to  the  other,  a  distance  of  about  four  miles,  and  with  the 
most  Mattering  prospects  of  success.  A  number  of  "  diggings,"  to  be 
worked  by  the  hydraulic  process,  as  well  as  by  drifting  and  raising 
gravel  to  the  surface  to  be  washed,  were  soon  to  be  oi)ened.  The  claims 
located  at  the  western  point  of  the  hill,  on  the  north  side  of  it,  are  those 
of  McSorley  &  Co.,  and  on  the  south  side  of  the  hill  are  the  claims  of 
Gilham,  Macauley  &  Co.  Both  sets  of  claims  have  been  strongly  pros- 
pected, and  are  known  to  be  rich.  Coming  east  from  these  claims  we 
find  H.  Q.  and  E.  W.  Eoberts  on  the  north  side  of  the  hill,  and  Frank 
Torpey  &  Co.  on  the  south  side.  Both  companies  have  done  a  large 
amount  of  work,  and  both  have  found  good  gravel.  Still  farther  east, 
on  the  north  side  of  the  hill,  are  Webster  &  Co.,  the  Picayune  Com- 
pany, Coombs,  Grant  &  Co.,  and  the  Mammoth  Company.  On  the  south 
side  are  Hayes,  Johnston  &  Co.  These  last-named  parties  adjoin  the 
Hope  Company's  ground,  and  the  ground  of  the  Brown  Brothers  on 
Squirrel  Creek.  At  the  east  end  of  the  ridge  we  can  see  that  the  gravel 
is  rich,  for  Brown  Brothers  and  the  Hope  have  already  opened  a  splendid 
channel.  On  the  west  end  of  the  ridge  McSorley  &  Co.  demonstrate 
that  a  good  lead  exists.  Between  the  two  points  prospectors  show  that 
an  old  river-bed  is  in  the  ridge,  and  that  the  gravel  thereof  contains 
gold.  Webster  &  Co.'s  prospects  are  very  good,  and  that  state  of  affairs 
in  their  ground  settles  the  matter  of  the  value  of  the  middle  part  of 
the  hill.  Extensive  gravel  mines  are  intended  to  be  opened  between 
Grass  Yalley  and  Eough  and  Eeady.  East  Grass  Valley  is  also  an 
extensive  deposit  of  gold-bearing  gravel.  The  Town  Talk  mine,  on  the 
south  bank  of  Wolf  Creek,  has  proved  a  success,  although  it  is  scarcely 
touched.  The  lead  is  there  of  washed  gold.  The  Independence  ground, 
adjoining  the  Town  Talk,  is  no  less  valuable.  Baena  Vista  slide,  and 
the  hills  by  the  slide,  are  shown  to  be  rich  in  gold.  Between  Grass 
Valley  and  is^evada  City,  it  will  soon  be  demonstrated  that  the  ridge 
has  under  it  gravel  which  is  more  or  less  rich  in  gold.  In  this  extensive 
gravel  region  prospectors  are  busy,  and  Grass  Valley  will  undoubtedly 
soon  be  noted  for  its  gravel  mines,  as  it  has  been  for  years  past  for  the 
successful  working  of  quartz. 

The  new  appliances  and  machinery  introduced  in  this  branch  of  min- 
ing during  the  year,  and  especially  in  Nevada  county,  are  more  fully 
discussed  in  another  part  of  this  report,  and  it  is.  therefore  unnecessary 
to  repeat  here  what  is  already  sufficiently  treated  elsewhere. 

The  quartz  mines  of  the  county  have  again  been  exceedingly  prosper- 
ous, and,  with  the  exception  of  the  great  fire  at  the  Empire  mine  in 
September,  which  swept  the  company's  milling  and  hoisting  works  out 
of  existence,  nothing  has  occurred  to  hinder  steady  i^rosperity. 

Eew  gold  quartz  veins  in  the  world  have  yielded  the  precious  metal 
as  regularly  and  abundantly,  year  by  year,  as  the  Eureka  of  Grass  Val- 
ley. The  claim  includes  now,' since  the  Eoannaise,  an  adjoining  claim, 
has  been  acquired  by  the  Eureka  company,  3,700  feet  on  the  lode.  The 
works  are  located  a  short  distance  (hardly  a  mile)  from  the  town  of  Grass 
Valley,  and  overlook  the  villnge,  which  is  one  of  the  most  delightfully 
situated  places  in  California.  The  veins  at  Grass  Valley  may  be  classed, 
according  to  their  strike,  into  two  systems — those  running  east  and  west, 
and  those  with  a  northwesterly  and  southeasterly  strike.  The  Eureka 
belongs  to  the  first  class.  It  has,  like  all  the  veins  of  this  system,  a 
steep  dip,  the  first  300  feet  in  depth,  inclining  78°  south,  while  the  por- 
tion so  far  opened  below  this  point  varies  from  05°  to  70°.  The  main 
shaft  is  very  large,  6  by  18  feet  inside  the  timbers,  and  is  divided  into 
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four  compartments — two  for  hoisting,  one  for  sinking  ahead,  and  one  for 
pumping.  The  nine-inch  pumps  are  built  in  three  sections,  the  first 
reaching  down  to  the  second  level,  2G0  feet ;  the  second  from  here  to  the 
fourth  level,  400  feet  in  depth,  and  the  third  to  the  sixth  level,  255  feet 
lower.  A  sump  of  ten  feet  below  this  point  is  the  deepest  spot  so  far 
reached,  making  the  total  depth  of  the  mine  at  the  present  time  725 teet 
on  the  incline.  The  thickness  of  the  vein  in  the  portions  now  accessible 
varies  from  3  to  7  feet,  and  can  be  safely  put  down  as  4  feet  on  an  aver- 
age. I  should  mention  in  thi  s  connection  a  peculiarity  of  this  vein,  which 
contributes  largely  towards  cheapening  and  facilitating  the  work  of  ex- 
tracting the  ore.  This  is  the  distinct  arrangement  of  two  streaks  of 
quartz — one  along  the  foot- wall,  and  one  on  the  hanging- wall — which 
are  very  frequently  separated  by  a  horse  of  from  a  few  inches  to  G  feet 
in  thickness.  This  horse  is  interwoven  with  many  small  quartz-stringers, 
Avhich  are  generally  so  rich  in  sulphurets  that  the  whole  horse  must  go 
through  the  stamps.  On  the  hanging-wall  is  a  distinct  selvage,  and 
by  undermining  ahead  on  the  foot-wall,  enormous  masses  of  ore  can  be 
thrown  down  along  the  hanging-wall  at  a  single  blast.  In  a  few  locali- 
ties both  layers  of  quartz  come  together  in  the  middle  of  the  vein,  with- 
out having  the  horse  between.  In  these  cases  there  is  a  line  of  quartz 
crystals  visible,  which  fill  the  narrow  cavity  sometimes  left.  The  whole 
vein  shows  very  good  evidence  of  the  manner  in  which  it  has  been 
formed.  So-called  ^'  banded  quartz  "  preponderates  throughout  the  vein, 
and  it  is  always  found  the  richest  in  free  gold  and  sulphurets.  The  vein 
is  worked  throughout  by  overhead  stoping,  shutes,  30  feet  apart,  being 
left  open  during  the  subsequent  hlling-in  of  the  stopes  throughout  the 
mine. 

The  Eureka  Company  has  always  been  noted  for  its  good  management 
of  the  mine,  and  has  shown  its  business  tact  by  keeping  plenty  of  re- 
serves ahead  at  any  time.  At  present,  for  instance,  the  reserves  in  the 
mine  furnish  work  for  the  force  employed  for  the  next  three  years;  but 
they  are  nevertheless  sinking  slowlj^,  and  opening  the  mine  farther  in 
depth.  The  ores  now  raised  come  mainly  from  between  the  fourth  and 
fifth  levels,  a  few  tons  only  being  taken  from  the  upper  levels,  where  a 
good  deal  of  twenty-dollar  rock  has  been  left  stan  ding  in  former  times.  The 
amount  crushed  per  month  during  the  last  half-year  has  been  1,000  tons, 
which  have  yielded  in  the  neighborhood  of  $50,000  jier  month,  enabling 
the  company  to  declare  a  regular  monthly  dividend  of  830,000,  and  an 
extra  dividend  of  $30,000  in  July.  Ninety-six  men,  at  $3  per  day,  are 
employed  in  stoping,  and  one  foreman  for  each  shift  at  ten  hours  at  $4 
per  day.  Thirty  men  are  employed  for  sinking  and  driving  tunnels. 
They  do  contract  work,  and  receive  in  the  tunnels  from  $10  to  $12  per 
foot. 

The  Eureka  ore  shows  very  little  free  gold,  and  little  sulphurets.  The 
latter,  after  concentration,  are  found  to  be  about  one  and  a  quarter  per 
cent,  of  the  rock  raised,  and  are  further  worked  by  the  Plattner  chlo- 
rination  process.  The  companj^  have  their  OAvn  works,  but  tbough  they 
do  custom-work  besides  their  own,  they  can  run  the  works  only  period- 
ically, as  it  takes  a  long  time  to  gather  enough  sulphurets  to  make  a 
campaign.  Nevertheless,  five  more  chlorination  establishments  have 
been  built  in  the  county,  all  of  which  lie  idle  during  the  large  portion 
of  the  year. 

The  Eureka  mill  is  a  large  structure  running  a  crusher  and  thirty 
stamps,  which  reduce  06  tons  of  ore  per  day.  The  amalgamation  pro- 
cess in  use  is  the  well-known  blanket  process. 

The  annual  report  of  the  Eureka  Company  for  the  fiscal  year  ending 
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September  30,  1870.  is  one  of  great  interest,  and  shows  the  situation, 
of  the  Eureka  in  the  completest  manner.  Mr.  William  Watt,  superin- 
tendent, reports  the  working  of  the  mill  and  mine  for  the  year  as  fol- 
lows : 

We  have  driven  747  feet  of  drifts,  and  sunk  89  feet  of  winze,  and  86  feet  of  main 
shaft.  Wo  have  also  retimbered  100  feet  of  the  main  shaft,  run  22  feet  of  a  crosa-cut 
and  cut  cistern  plat  12  hy  12  by  12  feet  below  the  bottom  of  the  sixth  level.  The  ex- 
treme length  of  the  sixth-level  drifts  is  228  feet,  and  of  the  fifth-level  drifts  1,167  feet, 
and  we  are  still  extending  the  same.  We  have  hoisted  19,962  tons  of  quartz,  and 
crushed  20,562  tons  in  306^  days,  averaging  a  little  over  67  tons  -pev  day  with  30 
stamps,  losing  three  and  a  half  days  in  "consequence  of  scarcity  of  water,  and  three 
days  for  repairs,  two  of  which  were  holidays.  We  have  concentrated  203  tons  of  sul- 
plnirets,  and  worked  267  tons,  leaving  six  tons  on  hand,  which  I  value  at  .$1,000. 
There  are  1.198  tons  of  quartz  on  the  surface,  and  1,200  broke  in  the  mine  ready  for 
hoisting.    We  have  extracted  this  year  from  the  various  levels  as  follows : 

Third  level ---     1,290  tons. 

Fourth  level 4,727     " 

Fifth  level 13,945    " 

Making  a  total  of 19,962    " 


Provided  the  resources  of  the  fifth  level  are  as  good  as  those  of  the  fourth,  we  may 
reasonably  expect  27,000  tons  of  quartz  more  from  the  fifth  level  and  above,  or  over  one 
year's  work  for  the  mill.  We  have  drawn  nothing  from  the  sixth  level  as  yet,  and  therefore 
can  safely  say  we  have  three  years'  work  in  sight  for  the  mill  at  the  present  rate,  with- 
out sinking.  I  regard  the  future  of  the  Eureka  mine  as  very  promising,  more  espe- 
cially as  the  sixth  level  shows  a  decided  improvement  over  the  fifth,  and  the  ledge  in 
the  bottom  of  the  shaft  is  looking  well. 

The-  Secretary's  report  contains  the  following  recapitulation : 

Receipts  : 

By  cash  account,  October  1,  1869 $54,871  49 

By  bullion  account 661,893  47 

By  construction  account 368  75 

By  sulphuret  reduction  works 6,  571  70 

By  milling  account 120  00 

By  premium  and  discount 3, 001  00 

Total 726,824  41 

Disbursements  : 

To  dividends.-.. $400,000  00 

To  mining  account 171,404  59 

To  milling  account 38,343  72 

To  sulphuret  reduction  works 7, 921  70 

To  construction  account 9, 469  62 

To  wood  account 3, 510  25 

To  premium  and  discount 214  34 

To  Roannaise  mine 205  50 

To  bullion  expenses ."' 2, 505  68 

To  general  expenses 8, 890  42 

To  cash  on  hand,  September  30, 1870 84,358  59 

Total 726,824  41 


The  assets  of  the  company,  consisting  of  cash  balance,  sulphurots  on  hand,  ore  on 
hand,  wood,  supplies  at  the  mine,  mill  and  sulphuret  works,  mill  and  mine  improve- 
ments, buildings,  &c.,  are  valued  in  cash  at  $194,497  70.  There  are  no  liabilities.  Tlio 
mine  has  l)een  in  operation,  under  its  present  management,  since  October  1,  1865.  In 
the  five  years  the  bullion  taken  out  amounted  to  $2,805,282  77,  and  from  other  soiirces 
came  the  sum  of  $17,283  81,  or  a  total  of  $2,822,566  58.  In  the  five  years  the  dividends 
amounted  to  $1,334,000.  The  disbursements  for  the  five  years  (including  dividends) 
amount  to  $2,721,020  24.  The  ore  (including  sulplmrets)  paid,  for  the  year  just  past, 
$31  75  per  ton  against  $27  80  per  ton  for  the  year  before.  The  company  have  paid 
fifty-three  consecutive  divdends  in  fifty-one  hioutbs.    The  cost  of  mining  ore  at  the 
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Eureka,  for  the  year  past  has  been  $8  32  per  tou.  The  cost  of  milling  the  same  has 
been  $1  84  per  ton.  The  cost  of  concentrating  the  sulphurets  has  been  $18  24,  and  the 
cost  of  reducing  the  same  $15  25  per  ton. 

The  bullion  receipts  of  the  Eureka  Company  for  the  calendar  year  1870  are  given  by 
Mr.  Richard  Wheeler,  of  the  San  Francisco  Stock  Report,  as  $083,328. 

The  Idaho  is  located  on  the  eastern  extension  of  the  Eureka  lode. 
The  vein  presents  the  same  characteristics  as  the  Eureka,  but  it  appears 
that  in  the  upper  levels  the  quartz  extends  only  about  300  feet  east  of 
the  latter,  where  it  pinches  out.  In  the  lower  levels  the  quartz  extends 
farther,  so  that  the  line  of  termination  would  be  on  a  flat  incline  from 
west  to  east.  The  shaft  of  this  company  is  located  a  little  over  200  feet 
from  the  Eureka  line.  The  ore  is  taken  out  clean  from  the  upper  levels, 
and  has  yielded  very  fine  returns.  For  the  last  six  months,  however, 
I  am  informed  the  mine  has  paid  no  dividends,  though  it  pays  expenses. 
They  are  now  opening  up  the  mine  in  depth,  and  take  their  ore  at  pres- 
ent from  the  fifth  level.  The  mine  having  been  in  operation  only  a  few 
years,  the  shortness  of  their  vein  has  compelled  them  to  advance  rapidly 
in  depth ;  but  in  this  direction  lies  also  their  main  hope  for  the  future, 
as  their  field  of  operations  extends  continually  in  length.  The  following 
extract  from  the  report  of  its  officers  to  the  company  shows  the  con- 
dition of  the  mine,  and  details  all  the  work  which  has  been  done  for  the 
year : 

There  have  been  88  feet  of  shaft  sunk,  449  feet  of  drifts  run,  and  330  feet  of  ^vinze 
raised.  The  six-hundred-foot  level  is  now  being  opened,  while  the  shaft  is  being  simk 
for  the  Seven-huudred-foot  level.  The  shaft  is  now  down  41  feet  below  the  six-hundred- 
foot  level.  From  the  sixth  level  (600  feet  down)  the  drift  running  Avest  is  in  112  feet 
from  the  shaft,  and  the  drift  east,  on  the  same  level,  is  in  117  feet  from  the  shaft.  From 
the  fifth  level,  1,320  tons  of  quartz  have  been  taken,  and  that  level  is  now  being  worked. 
The  fourth  level,  400  feet  down,  and  all  the  levels  above  it,  have  been  exhausted. 
During  the  year,  three  steam-pumps,  known  as  the  Stoddard  pumps,  have  been  put  into 
the  mine,  and  the  Cornish  pump  has  been  taken  out.  This  gives  room  for  more  hoist- 
ing-way in  the  shaft,  as  the  compartment  heretofore  used  for  the  Cornish  pump  to  work 
in  is  now  used  as  a  hoist-way.  The  Stoddard  pumps  do  all  the  work  required  at  the 
Idaho,  and  the  three  are  run  at  about  the  same  expense  as  was  required  to  drain  the 
mine  with  the  Cornish  pump.  The  Stoddard  pump  has  been  used  since  July  last,  and 
has  proved  entirely  satisfactory  to  the  Idaho  Company.  The  water  in  the  Idaho  mine, 
however,  is  easily  handled.  The  company  have  put  in  during  the  year  a  new  ten-inch 
cylinder  hoisting  engine  and  a  new  boiler.  They  have  also  rejiaired  and  retimbered 
303  feet  of  shaft.  The  mill,  which  is  a  15-stamp  one,  has  been  kept  constantly 
running  during  the  year.  The  crushing  for  the  year  is  9,782  tons  of  quartz,  which  gave 
a  gross  yield  of  $187,034  10,  or  an  average  of  $19  03  per  ton.  The  labor  account  of  the 
mill  and  mine  amounts  to  $85,523  61.  This  includes  all  the  labor  performed  on  the 
surface  and  under  ground.  The  other  expenses  of  the  mill  and  mine  amount  to 
$30,384  04,  or  a  total  for  expenses  of  $115,007  65.  The  cost  of  the  quartz,  therefore,  in 
milling  and  mining  amounts  to  $11  85  per  ton,  or  a  profit  of  $7  15  -pev  ton  on  the  rock 
crushed.  During  the  year,  the  repairing  and  construction  expenses  have  been 
$12,699  75.  The  sulphurets  saved  have  cost  the  company  the  sum  of  $3,339  12  in  sav- 
ing and  working  the  same,  and  these  sulphurets  yield  the  sum  of  $3,669  04,  giving  a 
profit  of  $5,329  95  on  sulphurets.  The  receipts  from  all  s^jurces  by  the  Idaho.Company 
for  the  year  amount  to  $69,962  57.  The  dividends  declared  amount  to  $12  to  tlie  share, 
and  amount  in  the  aggregate  to  the  sum  of  $37,200.  The  cash  on  hand  is  $11,35S.  The 
company  have  paid  out  during  the  year,  for  attorney's  fees  and  patent  to  the  ledge,  the 
sum  of  $2,442  50.  The  Stoddard  pump  cost  the  Idaho  Company  $2,500.  The  number 
of  men  employed  at  the  mill  and  mine  is  101,  and  of  these  all  receive  $3  per  day,  ex- 
cejiting  twelve  men,  who  get  $2  50  per  day  as  wages. 

The  Empire  mine  and  the  reduction  works  were  unfortunately  stopped, 
and  the  latter  entirely  destroyed  by  fire — mill,  hoisting  and  pumping 
works,  about  2,500  cords  of  wood,  and  $0,000  worth  of  winter  supplies, 
candles,  powder,  &c. — on  the  20th  of  September,  1870. 

In  regard  to  the  developments  in  the  mine  of  late,  a  correspondent 
at  Grass  Valley  writes  me: 

The  property  changed  hands,  and  Mr.  Nesmith  took  charge  April  16 ;  since  then  he 
had  opened  it  up  and  discovered  an  under  ledge,  lying  from  a  few  inches  to  20  feet  back 
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of  tlie  old  workings,  from  tlie  tenth  level  up  to  the  seventh,  and  from  all  appearances 
it  will  extend  up  as  far  as  the  fourth.  It  is  extra  rock,  in  tenth,  ninth,  eighth,  and  sev- 
enth levels,  where  he  has  found  it  good,  from  $35  to  $40  per  ton.  He  has  also  made  many 
changes  in  working,  and  was  mining  to  an  extent  of  600  tons  per  month,  with  sixty 
hands  in  all,  and  as  soon  as  rains  came  woiild  have  miue(^  and  worked  1,000  tons  per 
month,  with  not  over  eighty-four  men.  This,  with  a  ledge  from  12  to  24  inches  is,  you 
will  allow,  good  work.  The  new  mill  will  consume  one  and  a  half  cords  wood  less  per 
day,  and  retiuire  two  men  less,  so  the  old  cost  of  reduction  ($2)  will  he  materially  re- 
duced. For  the  month  of  August  it  cost  $12  25  to  mine  and  reduce  the  rock.  As  ^Mr. 
Nesmith's  tafe  proved  to  be  a  broken  reed,  and  destroyed  all  books  and  papers,  he  wiU 
have  a  clean  start. 

Early  in  1871  the  new  mill  wa8  completed  and  running,  and  Mr.  Is'es- 
mith,  the  company's  superintendent,  writes  to  me : 

The  new  mill  is  running  steady,  and  is  a  decided  success.  "With  a  crew  of  ten  men 
I  run  the  mill  night  and  day,  reducing  about  40  tons  of  quartz  per  day  and  work- 
ing all  sulphurets  and  concentrations.  Mr.  A.  J.  Eigby;  the  contractor,  has  given  us 
a  splendid  job  in  every  particular,  and  the  new  i^ans  (the  Booth  &  Co.  combination 
of  Wheeler,  Hepburn  &  Varney)  arc  all  that  could  be  wished.  This  is  gratifying,  for 
the  grandfathers  of  the  Grass  Valley  miners  did  not  use  pans,  and  if  the  next  genera- 
tion did  try  one  it  was  an  Arrastra  or  Chili  mill,  consequently  any  fast-grinding  j)an 
was  bound  to  be  a  failure.  A  short  time  will  put  the  Empire  in  a  condition  for  us  to 
forget  there  ever  Avas  a  fire.  Three  months  from  the  start  the  hoisting  and  pumping 
works  were  built,  mine  pumped  out  and  mill  built  and  running,  .and  it  is  generally  con- 
ceded to  be  the  best  work  in  Nevada  County. 

An  English  company  have  bought  the  East  Eureka  (old  O'Connor  mine)  and  are 
about  to  build  a  20-stamp  mill  upon  it,  already  under  contract. 

The  South  Star,  on  Dead  Man's  Flat,  has  been  put  in  order,  good  serviceable  ma- 
chinery erected,  and  the  mine  started,  with  promise  of  a  fine  mine.  The  old  Osboru 
Hill  mine  is  running  under  a  lease,  and  yielding  $48-rock,  which  pays  all  parties  well. 
The  Defiance,  in  the  same  locality,  is  erecting  hoisting  and  pumping  works,  and  hopes 
to  be  running  in  March. 

The  new  hoisting  engine  of  the  Empire  has  a  12-inch  cylinder.  The 
new  pump,  13-inch,  put  in  the  mine  in  place  of  the  10-inch  pump  here- 
tofore used,  is  very  effective.  There  are  over  one  thousand  cords  of 
■wood  on  the  ground  at  the  Empire,  and  teams  are  constantly  engaged 
in  adding  to  the  pile.  The  new  crushing-mill  is  one  of  twenty  stamps, 
but  these  will  be  capable  of  doing  the  work  of  the  thirty  stamx^s  de- 
stroyed by  fire. 

In  November  the  Grass  Yalley  Union  gave  the  following  account  in 
regard  to  the  mines  of  the  neighborhood : 

Perrin's  mine  has  been  doing  well,  though  it  is  not  quite  up  to  its  old  mark.  The 
ledge  is  large,  however,  and  sixteen  men  can  keei)  the  mill  running.  Last  week  the 
sixteen  men  took  out  40  ounces,  and  the  week  befoi'e  they  took  out  43  ounces.  As  the 
cost  of  milling  is  small  (water-power  being  used)  the  profit  of  .this  yield  is  good. 
Dromedary,  located  in  this  town,  is  being  worked  under  a  lease,  by  a  company  of  prac- 
tical miners.  Lessees  have  contracted  to  have  a  5-stamp  mill  jiut  up  at  the  hoisting 
works.  This  mill  will  be  run  by  the  hoisting  engine,  Avhich  can  furnish  plenty  of  power 
for  the  purpose.  The  rock  coming  from  the  Dromedary  is  looking  well  iu  sulphurets, 
with  occasional  gleams  of  free  gold. 

The  Phoenix,  at  Vail's  Ra*ch,  is  turning  out  some  splendid  rock.  There  are  two 
Phoenix  ledges  in  the  district,  which  are  showing  well.  The  one  we  now  speak  of  is 
owned  by  Pat  Hennessey,  of  Allison  Ranch.  A  shaft  is  going  down  which  will  strike 
the  ledge  at  the  depth  of  35  feet.  The  rock  on  the  croppiugs  has  paid  $20  per  ton,  so 
far,  and  at  the  lowest  depth  the  rock' was  best.  The  ledge  is  now  of  such  size  that  four 
men  can  mine  and  hoist  by  windlass  four  tons  per  day.  These  miners  take  out  this 
rock  and  land  it  on  the  surface  for  $3  50  per  ton.  This  leaves  $16  50  per  ton  for  haul- 
ing and  crushing  exiiense.    The  profits  to  the  owner,  it  will  be  observed,  are  handsome. 

The  Wild  Emigrant  is  located  on  Wolf  Creek,  about  ten  miles  south  of  Grass  Valley, 
near  the  lime-kiln.  In  that  vicinity  little  or  no  mining  has  been  done.  The  residents 
there  have  been  raising  grass  for  hay,  and  scratching  around  occasioually  for  a  gravel 
claim  when  water  was  plenty.  The  Wild  Emigrant  ledge  is  looking  well,  as  far  as 
worked.  It  grows  better  as  it  goes  down,  and  widening  at  the  same  time.  The  rock 
taken  out  is  good  for  $40  a  ton,  and  the  dirt  around  the  ledge  is  very  rich  iu  gold.  .  The 
country  rock  about  the  Wild  Emigrant  is  slate,  in  which  the  valuable  permauent  ledges 
are  almost  always  found.  At  the  lowest  workings  the  ledge  is  two  feet  thick,  and,  as 
Wfc  isaid  before,  is  widening.    The  Phoenix,  of  Sebastopol  Hill,  is  being  worked  with 
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great  success.  A  number  of  tons  from  this  mine  is  on  the  platforrn  at  Ben  McCauley'n 
mill,  Boston  ravine,  and  tlie  rock  will  give  something  like  $40  per  ton,  accoi'ding  to 
past  yields  from  the  ledge  talcen  with  the  present  appearance  of  the  rook.  The  North 
Star  has  been  running  full-handed  at  the  mine  for  the  month,  with  good  results.  Last 
Friday  wo  saw  some  very  rich  rock  which  had  just  been  hoisted,  the  beautiful  heavy 
gold  running  through  and  through  the  pieces.  The  North  Star  is  a  paying  mine.  The 
Idaho,  situated  next  adjoining  the  Eureka  to  the  east,  has  shown  some  improvement 
in  the  month  past.  In  the  lower  levels  this  improvement  Avas  very  manifest.  The 
Wisconsin  has  not  finished  its  month  as  yet.  The  run  will  come  up  to  about  the  aver- 
age of  this  steady-paying  mine.  The  three  weeks'  run,  which  has  been  completed,  in- 
dicates a  less  yield  than  a  corresponding  yield  of  last  month,  but  the  rock  now  being 
put  through  is  of  such  a  character  as  will  bring  the  mouth's  run  up  to  the  regular 
standard,  say  !|5,000  for  five  stamps  in  one  month.  The  Greenhorn  mine,  on  the  creek 
of  the  same  name,  is  doing  well.  The  new  hoisting  and  pumping  works,  operated  by 
steam,  jirove  an  entire  satisfaction.  Water  is  yet  wanted  for  the  purpose  of  starting  up 
the  crushing-mill.  As  soon  as  the  rain  comes  the  mill  will  commence  to  run  with 
plenty  of  good  rock  on  hand,  to  last  till  the  next  dry  season. 

The  O'Connor  or  Grass  Valley  Consolidated  mine,  situated  to  the  east  of  the  Eureka 
and  Idaho  mines,  is  sending  good  I'ock  to  the  surface.  It  is  said,  and  we  hope  the  say- 
ing is  true,  that  there  is  a  probability  that  the  O'Connor  will  be  worked  in  a  regular 
and  systematic  manner.  The  past  of  this  mine  should  insure  its  development.  The 
Pennsylvania  mine,  on  Kate  Hays's  Hill,  extending  into  Mary's  ravine,  has  kept  the 
Gold  Hill  mill  running  for  several  days,  on  very  good  rock.  This  mine  must  not  be 
confounded  with  one  of  the  same  name  at  Nevada  City.  A  week  or  two  since  the  Penn- 
sylvania or  Grass  Valley  was  in  a  lawsuit,  which  stopped  all  work.  The  suit  being  set- 
tied,  good  ore  is  coming  out.  There  are  two  Fi'anklin  mines  in  the  district.  One  is 
just  north  of  the  Allison  ranch  mine,  and  is  supjoosed  to  be  on  the  same  ledge.  The 
other  is  on  the  Coleman  road  to  Colfax.  Both  of  these  mines  ai:e  being  worked  in  what 
appears  to  be  paying  rock.  Ben  McCanley'S  mill  has  some  eight  or  ten  piles  of  custom- 
rock  on  its  platform.  These  piles  are  from  as  many  parts  of  the  district.  The  Eyan 
ledge,  located  east  of  Grass  Valley  and  northeast  of  the  Eureka  mine,  is  still  lookiug 
well.  The  owners  expect  some  good  from  a  crushing  Avhich  is  soon  to  take  place.  The 
South  Star  is  a  mine  upon  which  machinery  is  being  placed.  It  is  owned  by  Messrs. 
Hoyt  &  Co.,  and  is  located  near  the  North  Star.  The  Manhattan,  nearer  to  Nevada 
City  than  to  Grass  Valley,  but  in  the  slate  formation  of  Grass  Valley,  is  showing  well. 
The  ledge  is  two  feet  thick,  and  shows  plentifully  in  free  gold  as  well  as  snlphurets. 
We  saw  a  prospect  on  Sunday  from  a  pan  of  dirt  taken  out  next  to  the  ledge,  which 
gave,  as  we  judged,  over  one  dollar's  worth  of  gold.  The  Orleans,  near  Mailman's  sul- 
pburet-works,  on  the  Nevada  road,  is  showing  rich  quartz.  The  shaft  is  down  about 
75  feet.  From  the  bottom  comes  rock  through  which  gold  is  plainly  visible  to  the  naked 
eye.  The  gravel  mines  all  over  tbe  country  are  ])reparing  to  be  w^orked  more  indus- 
triously this  winter  than  ever  before.  Omega  will  be  a  very  lively  place  as  soon  as  the 
waters  come.  Omega  is  in  the  north  of  the  county,  and  Rough  and  Ready,  which  is  in 
the  southwest  of  the  county,  expects  to  do  as  Avell.  In  Rough  and  Ready  McSorley  & 
Co.  will  be  prepared  for  extensive  hydraulic  works  by  the  time  water  is  plentiful. 
Webster  &  Co.  have  their  diggings  avcU  prepared  for  profitable  washing  when  the  plu- 
vial shall  fall.  Hayes  &  Co.  have  their  tlumes  and  pipes  ready  for  moisture,  whenever 
moisture  shall  amount  to  a  j)ressure.  Other  companies  on  the  same  ridge  are  making 
arrangements  to  soon  commence  work.  The  Alta  Company,  No.  3,  have  steam-works 
ready  for  hoisting  and  pumping.  The  ground  of  this  com]iany  is  located  northeast  of 
the  Hope.  The  Hope  company  is  running  in  rich  gravel,  with  more  than  paying  results. 
Gravel  claims  east  of  this  are  being  extensively  worked.  Shea  &  Co.,  at  IBuena  Vista, 
the  Town  Talk,  awaiting  water,  and  Underwood  &  Co.  are  ready  to  make  a  good  win- 
ter's run.  At  Nevada  City  gravel  mining  is  still  more  active.  On  Cement  Hill,  three 
miles  west  of  Nevada,  a  company  has  V)ut  up  flumes  of  sixty  boxes,  12  feet  to  the  box. 
These  boxes  are  4  feet  wide.  These  diggings  wall  be  Avorked  by  hydraulic  process,  aud 
the  working  will  require  500  inches  of  water,  miners'  measure,  each  day,  for  their  work- 
ing. On  the  1st  of  December  it  is  expected  the  water  will  be  turned  on.  The  claims 
are  divided  into  four  shares  on  the  cement  claims.  A  patent  is  to  be  applied  for  very 
soon.  The  Butts  &  Co.,  who  have  prospected  for  quartz  in  the  bed  of  Wolf  Creek,  just 
above  the  Idaho  mine,  have  obtained  very  good  rock.  That  ledge  should  he  followed, 
since  in  that  part  of  the  country  mining  has  paid.  A  more  active  aud  iirotitable  state 
of  prospecting  has  never  been  known  in  Grass  Valley.  The  custom-mills  are  kept  at 
work,  aud  this  by  men  who  make  money  by  the  work  of  the  mills. 

The  North  Star  has  been  worljed  steadily,  and  declared  three  dividends 
during  the  year.  The  result  attained  so  far  is  gratilying-,  as  will  appear 
from  the  fjllowing  extract  from  the  company's  annual  statement  pub- 
fehed  in  October : 
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Receipts  : 

Bullion -  $151,598  58 

SkiuiQiings,  sulpburets,  &c 24, 577  25 

176, 175  83 
Liabilities 4,067  25 

180,243  00 

DlSBU«SEMEXTS : 

Minir.g  labor $66,197  67 

Milliug- labor.. 17,749  37 

Dead  work 10,387  17 

Mill  supplies - 25,853  02 

Mine  supplies 14, 751  02 

Liquidated  debts. 14,780  98 

Dividends 6,  000  00 

Salaries,  &c 5,295  25 

Sundry  accouuts 17,  839  27 

Caslionhand 1,389  33 

Total 180,243  08 


They  produced  7,834  tons  of  ore,  which  yielded  at  the  rate  of  about 
$21  37  per  tou,  or  $107,431  in  the  aggregate.  The  expenses  of  mining, 
milling,  &c.,  amounted  to  $16  73  per  ton,  leaving  a  profit  of  $4  64.  Of 
this  profit  $6,000  has  been  paid  to  stockholders,  $14,781  on  account  of 
obligations  incurred  in  the  previous  year,  $10,387  for  dead  work,  and 
$7,741  for  improvements.  The  supplies  on  hand  on  September  6th  are 
estimated  at  $18,295. 

The  product  of  the  same  mine  in  the  following  months  was  satisfac- 
tory, the  October  yield  having  been  $18,000,  and  at  last  accounts  the 
l>forth  Star  appears  to  be  in  a  good  way  to  be  added  to  the  steady  divi- 
dend paying  mines  of  the  district. 

Besides  the  mines  already  named,  many  others  were  in  successful 
operation  during  the  year,  and  it  is  not  too  mucli  to  say  that  the  last  was 
the  most  prosperous  year  for  the  quartz  mines  in  Nevada  County. 

The  census  returns  for  the  year  ending  June  1,  1870,  give  the  follow- 
ing details  in  regard  to  the  mines : 

Product  for  the  year  ending  June  1,  1870. 

Goodspeed  «fe  Co.,  Little  York,  cement $21,350 

Nace  &  West,  cement 20,000 

Gold  Hill  Mill,  Grass  Valley,  quartz 7,000 

Sebastapol  Mill,  quartz 9,600 

Orleans  Quartz  Mill,  quartz 4,  000 

Town  Talk  Company,  quartz 18,  500 

Slate  Creek  Company,  quartz 38,  731 

Union  Hill  Company,  quartz 140,  000 

Empire  Company,  quartz 240, 000 

Greenhorn  Quartz  Mill  Company,  quartz ^ 15, 000 

Eureka  Company,  quartz 601, 944 

Idaho  Company,  quartz 223,  871 

Prospect  Company,  Eureka,  quartz 552 

Oriental,  Nevada,  quartz 3,  000 

Pittsburg  Company,  quartz 150, 000 

Star  Spangled  Banner  Mill,  quartz 135, 180 

Total 1,628,728 


All  the  sulphuret  works  (five)  were  in  operation  for  only  a  short  time, 
and  their  total  product,  leaving  out  that  Of  the  Eureka  works,  amounted 
to  only  $52,000. 
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From  mining  and  prospecting  operations  otlier  than  those  already 
mentioned,  a  yield  of  f  132,000  in  the  aggregate  is  reported  for  the  year 
ending  Jnne  1,  1870. 

An  article  from  the  Grass  Valley  Union  in  regard  to  a  new  concen- 
trating machine  invented  by  Mr.  Stephens,  and  called  the  Eawlins  & 
Stephens  slime  ore- concentrator,  is  deemed  worthy  of  reproduction  in 
this  place.  A  good  machine  of  this  kind  is  a  great  desideratum,  the 
apparatus  so  far  employed 'having  generally  been  cumbrous  and  costly, 
and  not  as  effective  as  is  desirable. 

This  concentrating  machine  is  cheap  in  construction,  can  be  rnn  with  very  little 
power,  and  reqnires  very  little  attention.  All  the  mining  and  mill  men  who  have  seen 
the  concentrator  work  pronounce  it  the  best  machine  yet  constrnctcd.  One  lii'.s  been 
used  at  the  Wisconsin  mill,  near  Grass  Valley,  for  several  months,  and  has  given  the 
most  entire  satisfaction.  We  yesterday  saw  a  large  machine  at  work,  below  the  Ban- 
ner mine,  near  Nevada  City.  The  concentrator  at  the  latter  mine  is  a  wheel  20  feet  in 
diameter,  with  distributing  table  of  12  feet.  The  traveling  table  is  4  feet  wide.  This  is 
working  on  sand  which  has  gone  through  several  concentrating  processes.  It  is  at 
work  below  two  Paine  &  Stephens  buddies,  four  rockers,  and  300  feet  of  sluices.  After 
all  these  have  taken  sulphurets  from  the  sand  which  they  can  save,  the  sand  is  run  on 
a  Eawlins  &  Stephens  machine.  Of  course  the  sulphurets  in  such  sand  are  light,  with 
only  a  small  percentage  of  the  heavy  article  which  escapes  from  such  complete  work- 
ing. The  result  is  that  the  Rawlins  &  Stephens  concentrator  saves  about  four  or  five 
tons  of  sulphurets  per  month,  at  the  Banner  mine,  from  sand  which  was  supposed 
heretofore  to  be  completely  worked.  The  sulphurets  thus  saved  are  worth  ^60  per  ton 
gross  at  the  chlorination  works.  The  expense  of  running  the  machine  is  $2  50  per 
day,  or  $60  per  mouth.  This  expense  can  be  further  reduced,  as  a  smart  boy  can  attend 
the  machine.  We  have  then  in  these  figures  a  "  proof  of  the  pudding,"  in'  the  case  of 
the  machine  at  the  Banner  mine.  From  four  tons  of  sulphurets  saved,  at  $60  per  ton, 
giving  $240,  deduct  $60  for  labor  and  $80  for  working  the  sulphurets  by  chlorination, 
total  expense  $140.  This  gives  $100  per  month  prolit  on  a  machine  which  cost,  in  the 
first  i)lace,  say  $500.  It  has  been  demonstrated  that  no  machine  now  known  can  go 
below  the  Rawlins  &  Stephens  machine  and  make  anything.  Where  the  Rawlins  & 
Stephens  concentrator  works  just  as  the  tailings  come  from  the  mill,  as  in  the  case  at 
the  Wisconsin  mill,  it  saves  almost  all  the  sulphurets,  light  as  well  as  heavy.  It  allows 
but  very  little  metal-bearing  slime  to  escape.  We  have  the  ox)inion  of  many  experi- 
enced quartz  miners  for  saying  that  the  Rawlins  &  Stephens  concentrator  is  "the  best 
machine  or  huddle  in  use.  At  the  Banner  mine,  before  the  new  machine  was  put  up, 
at  the  sand  pile  where  it  is  now  used,  a  company  had  a  percussion  table,  4  feet  wide 
and  18  feet  long,  two  revolving  cylinders,  one  to  grind  the  sand  and  the  other  to  amal- 
gamate. The  arrangement  Avas  run  by  a  20-foot  water-wheel.  The  company  using 
these  implements  lost  about  $1,500.  Stephens  is  thus  making  money  where  others 
have  lost. 

The  population  of  Nevada  County,  as  per  census  of  1870,  is :  Total, 
19,134 ;  Chinese,  2,029. 

SIERRA  COUNTY. 

The  placer  and  hydraulic  claims,  though  much  injured  by  the  drought, 
have  again  yielded  handsomely,  and  the  former  especially  have  given 
very,  satisfactory  returns.  There  are  nine  claims  of  this  class  reported 
in  operation  an  average  of  ten  months.  They  furnished  employment 
for  169  men,  whose  wages  varied  from  $2  50  to  $3,  a  considerable  de- 
cline from  last  year's  rates.  The  total  yield  of  these  placers  for  the 
year  ending  June  1  was  $225,000,  and  the  yield  per  hand  per  day  in  the 
neighborhood  of  $4.  The  total  amount  paid  for  water  was  $5,580,  and 
for  timber  $10,800.  Nearly  all  the  claims  were  operated  on  a  large  scale, 
by  companies,  and  the  following  were  the  most  productive :  Nevada 
Company,  (Table  Eock,)  $26,030 ;  Redding  Company,  $13,500;  North 
American  Company,  $50,450;  Hawk  Eye,  $65,000;  Monumental  Com- 
pany, $31,590;  Fashion  Company,  $29,000. 

The  "dead  river"  system  of  this  county  was  fully  described  in  my 
last  report.     The  hydraulic  mines  have  especially  suii'ered  from  want  of 
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water  during  part  of  the  year.  There  are  ten  claims  reported  in  opera- 
tion during  nine  months  on  an  average.  They  employed  151  men,  who 
were  paid  about  $G5  per  mouth  to  the  hand.  The  total  yield  was  a  little 
less  than  $150,000  for  the  year  ending  Juue  1,  1870,  making  an  average 
of  $4  70  j)er  hand  per  day.  This  is  proportionately  less,  as  far  as  profits 
are  concerned,  than  the  yield  of  the  placer  mines.  The  price  paid  for 
water  ranged  between  5  and  10  cents  per  inch,  according  to  the  locality. 
The  largest  returns  are  those  of  the  Union  Company,  which  amounted 
to  $98,000,  and  those  of  the  Goab  Company,  which  were  $12,000. 

Quartz-mining  operations  have  been,  on  the  whole,  satisfactory.  An 
important  change  of  proprietorship  ought  to  be  noticed  in  this  connec- 
tion, as  showing  the  tendency  of  foreign  capital  to  invest  large  amounts 
of  money  in  mining  property  already  developed  and  paying  dividends, 
rather  than  in  new  enterprises.  I  refer  to  the  sale  of  the  celebrated 
Sierra  Buttes  mine  to  an  English  comjjany,  which  was  concluded  in  the 
course  of  the  summer. 

The  total  amount  of  quartz  raised  in  the  county  during  the  year  end- 
ing June  1,  1870,  was  40,000  tons,  which  yielded  $438,000.  Oiie  hun- 
dred and  ninety-three  men  were  employed  in  the  mines  and  mills 
throughout  the  year,  and  $135,244  was  paid  to  them  in  wages.  The 
following  are  the  most  prominent  mines  and  their  yield  for  the  time  in- 
dicated above  :  Alaska,  $30,000;  Gold  Bluff,  $37,322;  Independence, 
$75,000;  Sierra  Buttes,  $200,000;  Brash  Creek,  $95,000. 

The  population  of  the  county,  according  to  the  late  census^  is :  Total, 
5,619;  Chinese,  809. 

YUEA    COUNTY. 

Hydraulic  mines  appear  to  have  been  quite  successfaL during  the  year. 
The  detiiils  in  regard  to  the  situation,  &c.,  of  the  most  important  of 
these  mines  are  contained  in  my  last  year's  report  and  in  the  excellent 
article  of  Mr.  Skidmore,  at  the  end  of  this  chapter.  I  note  here  briefly 
only  some  points  of  interest  from  the  returns  of  the  census. 

The  number  of  claims  reported  in  operation  during  the  year  ending 
June  1,  1870,  is  47.  These  employed  308  men,  who  were  paid  $60  per 
month  to  the  hand.  The  total  product  from  June  1, 1869,  to  June  1, 
1870,  was  $461,900,  being  $5  84  per  hand  per  day. 

The  following  claims  yielded  the  highest  amounts:  Pittsb-urg  and 
Yuba  Mining  Company,  employing  25  men  12  months,  $75,000;  Blue 
Gravel  Gold  Mining  Company,  employing  40  men  12  months,  $66,070; 
Antone  Mining  Company,  employing  6  men  9  months,  $13,050;  Union 
Mining  Company,  employing  7  men  12  months,  $17,868;  Eosebaf  Mining 
Company,  employing  43  men  12  mouths,  $85,91Q;  Smartville  Mining 
Company,  employing  40  men  12  months,  $103,000;  Nevada  Mining 
Company,  employing  35  men  9  months,  $23,700. 

Placer-mining  was  not  carried  on  to  any  considerable  extent.  Only 
five  claims  are  reported,  which  emi)]oyed  22  men  during  6.3  months  on 
an  average.  The  total  product  of  these  claims  was  $11,400,  which  indi- 
cates a  yield  of  $3  14  ijerday  per  hand. 

The  largest  yield  of  any  claim  is  only  $5,000,  and  the  remainder  pro- 
duced less  than  $3,000  each. 

The  exhibit  of  the  quartz  mines  is  still  less  encouraging.  According 
to  the  reports  received,  only  two  mines  were  working,  which  during  tlie 
year  ending  June  1,  1870,  employed  a  few  men  for  a  short  time.  These 
are  the  Hanson ville  Comjiany,  which  employed  from  one  to  three  men 
underground  during  six  months,  and  raised  238  tons  of  quartz,  worth 
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$1G  97  per  ton  on  an  average,  or  $4,040,  and  the  Pennsylvania  Company, 
wJiich  worked  during-  four  months,  employing  at  dilferent  times  from 
six  to  twenty  men  nnderground,  and  took  ont  $G,G40.  This  wonld  make 
the  total  product  from  the  qnartz  mines  of  this  county  $10,680. 

Tlie  x)opulatiou  of  the  county,  as  per  census  of  1870,-  is :  Total,  10,851 ; 
Chinese,  2,333. 

BUTTE   COUNTY. 

The  placers  and  hydraulic  mines  have  suffered  from  the  want  of  water, 
and  the  quartz  mines  have  not  overcome  the  obstacles  existing  against 
profitable  development  which  were  alluded  to  last  year. 

The  dif&culty  in  regard  to  the  gravel  mines  of  Cherokee  Flat,  a 
locality  known  to  be  rich  for  a  long  time,  but  which  could  not  be  worked 
to  a  great  extent,  because  a  large  investment  was  required  to  bring 
water  to  the  place,  seems  to  have  found  a  happy  solution.  A  company 
concluded  to  bring  water  to  the  mines  from  Concow  Valley,  and  at  latest 
accounts  the  undertaking  has  been  a  success.  The  Scientific  Press  has 
published  an  exhaustive  article  in  regard  to  this  enterprise,  which  I 
quote  here : 

The  history  of  hydraulic  mining  in  California  has  been  one  of  bold  engineering  feats. 
We  have  to-day  to  speak  of  a  new  enterprise,  the  boldest  of  the  kind  yet  attempted, 
which  has  lately  been  successfully  brought  to  completion,and  has  opened  a  new  field 
for  the  hydraulic  miner.  This  is  the  introduction  of  water  to  the  Cherokee  gravel 
mines  in  Butte  County. 

This  region  has  been  worked  to  some  extent  for  many  years,  but  only  during  the 
winter  months,  with  such  water  as  could  be  obtained  from  reservoirs  in  the  rainy  sea- 
sou.  From  its  elevation,  however,  there  was  but  little  opj)ortunity  for  collecting  water, 
and  hence  the  locality,  although  known  to  be  rich,  has  received  but  comparatively  little 
attention.  We  ijropose  to  give  a  short  descrijjtion  of  the  manner  in  which  water  has 
been  carried  into  this  place,  and  pf  the  difficulties  encountered  and  overcome. 

The  success  of  the  sheet-iron  pipe  used  by  the  Spring  Water  Company  of  San  Fran- 
cisco, led  to  the  employment  of  one  of  greater  magnitude,  in  the  locality  first  spoken 
of,  and  induced  Messrs.  Judson,  Abby,  Davis,  and  Doe  to  undertake  to  convey  water  to 
the  Cherokee  mines.  A  ditch  had  been  constructed  from  Concow  Creek  to  Yankee  HiM, 
and  from  this  place  the  water  had  to  be  carried  across  the  ravine  of  the  West  Branch 
to  the  opposite  mountain,  whence  it  was  conducted  in  a  canal  to  the  mines  of  Cherokee 
Flat. 

The  inlet  to  the  pipe  is  150  feet  above  the  outlet,  with  a  vertical  height  from  the 
lowest  point  to  grade  line  of  900  feet.  The  pipe  is  30  inches  in  diameter,  and  is  intended 
to  carry  1,900  miners'  inches  of  water.  The  thickness  of  iron  used  is  No.  14  for  150  feet 
of  pressure.  No.  12  for  275  feet,  No.  10  for  350  feet,  No.  7  for  425  feet,  i  for  600  feet,  i^ 
for  850  feet,  and  -f  for  900  feet.  The  water  is  admitted  at  the  upper  end  from  a  cistern, . 
with  sand  box,  &c.,  for  settling  any  sand  or  gravel  brought  in  from  the  ditch.  The 
pipe  has  here  an  elbow  dipping  into  the  water  to  iirevent  the  entrance  of  any.  air. 
Fifty  feet  from  the  inlet  there  is  a  stand-pipe  to  allow  the  escape  of  any  air  whichjUiay 
have  got  into  the  pipe,  and  to  guard  against  an  overhead  of  water.  At  different  places, . 
esijecially  where  depressions  occur,  are  i^laced  air-valves,  made  with  floats,  to  allow 
the  escape  of  air,  which  shitt  on  the  approach  of  water.  If  the  water  is  drawn  off, 
these  open  on  the  inside,  iireventing  the  collapsing  of  the  pipe  from  atmospheric  pres- 
sure. 

The  pipe  was  laid  in  a  trench,  (5  feet  deep,)  from  one  end  to  the  other,  and  covered 
with  earth  to  prevent  any  undue  expansion  and  contraction  in  hot  and  in  cold  weather. 
It  does  not  extend  quite  to  the  bottom  of  the  ravine,  but  is  carried  over  on  a  truss 
bridge  at  a  height  of  about  70  feet.  It  was  laid  in  lengths  of  23  feet,  which  were 
riveted  one  to  the  other  continuously,  man-holes  being  placed  every  1,000  feet  to  allow 
the  entrance  of  the  workmen.  The  rivets  used  were,  for  No.  14  iron,  :J  wire  ;  No.  12,  :J:; 
No.  11,  -]% ;  No.  9,  f ;  and  No.  7,  | ;  driven  cold.  The  first  (i)  was  machine-riveted  cold, 
hand-riveted  hot ;  A;  f  5  t  j  f  driven  hot.  A  steam  riveting-machine  was  emjiloyed 
for  nearly  all  of  the  pipe,  giving  better  results  than  the  hand'labor. 

The  pipe  was  made  at  the  rate  of  1,100  feet  per  day,  giving  employment  to.  a  large 
number  of  men.  The  punching  and  shearing  was  done  by  machinery  expressly  designed 
for  this  pipe,  and  as  high  as  30  tons  of  iron  were  worked  daily,  87,000  feet  of  pipe  being 
manufactured  and  laid  in  place,  and  the  water  run  through,  in  four-  months  from  the 
commencement  of  the  enterprise. 

H.  Ex.  10 4 
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The  tliickness  of  iron  required  here  gives  us  a  datum  for  computing  the  comparative 
cost  of  cast-irou  and  of  wrought-iron  ])ipe ;  -f  -wrought-iron  sustains  here  a  pressure  of 
385  pounds  to  the  square  inch,  for  which  3-inch  cast-iron  (nearly)  would  be  required  to 
make  it  safe.  The  freight  alone  of  such  a  cast-iron  pipe  would  render  the  enterprise 
impracticable. 

Such  is  a  brief  outline  of  one  of  the  greatest  undertakings  of  the  kind  ever  attempted, 
and  one  which  ojjens  a  new  and  rich  mineral  region.  That  a  work  of  such  magnitude 
and  boldness  should  be  conceived  and  carried  out,  redounds  greatly  to  the  honor  of 
our  Pacific  coast.  It  speaks  most  highly  for  the  talent  of  the  engineers  who  conceived 
the  plan,  the  enterprise  of  the  men  who  undertook  to  i>iit  it  in  execution,  and  thij 
ability  of  the  mechanics  who  made  it  an  accomplished  fact. 

There  were  only  four  placer  claims  reported  in  operation  in  June, 
employing  25  men  on  an  average  of  8.4  months.  White  labor  cost  $55 
per  month,  and  Chinese  |28  on  an  average.  The  price  of  "vyater  was  5 
cents  per  inch.  The  total  yield  w-as  $30,200  for  the  year  ending  June 
1,  1870,  or  $5  50  per  hand  per  day.  The  most  prominent  claims  are 
those  of  Kennedy  &  Co.,  which  employed  six  men  throughout  the  year 
and  yielded  $16,000,  and  of  a  Chinese  company,  which  employed  15  men 
for  six  months,  and  yielded  $9,000.  Thirteen  hydraulic  mines,  in  opera- 
tion 8.45  months  on  an  average,  employed  119  men.  The  total  yield  of 
these  was  $169,000,  or  $6  47  per  hand  per  day.  The  following  are  the 
most  prominent :  Cherokee,  $75,000;  Monte  de  Ora,  $10,000;  Oroville 
Company,  $30,000 ;  Moore  &  Company,  $12,000. 

Only  four  quartz  mines  were  worked  during  eight  months  on  an  aver- 
age, and  the  total  product  for  the  time  above  named  was  only  $22,512. 
The  number  of  miners  employed  was  31,  and  $65  were  paid  per  month 
to  the  hand.  The  mines  are  all,  as  yet,  unimportant  affairs,  the  one  of 
A.  W.  Halstead  yielding  the  highest  product,  $10,000. 

The  population  of  the  county,  according  to  the  census  of  1870,  is : 
Total,  11,403 ;  Chinese,  2,082. 

PLTJMAS  COUNTY. 

The  quartz  mines  of  the  county  have  again  yielded  quite  handsomely. 
The  product  from  the  placer  and  hydraulic  mines  is  not  so  satisfactory. 

Of  the  placer  claims,  44  are  reported  working  during  an  average  of 
six  montlis.  They  employed  269  men,  at  average  wages  of  about  $70 
per  month.  The  total  yield  of  these  from  June  1, 1869,  to  the  same  time 
in  1870,  was  $177,500,  or  an  average  of  $4  22  per  day  per  hand.  The 
following  claims  are  the  most  prominent :  Alturas  Mining  Company, 
Goodwin,  employing  forty  men  for  five  months,  $14,000 ;  Conly  &  Gowel, 
Goodwin,  employing  thirty  men  for  four  months,  $20,000  ;  Gaid  &  Orr, 
Goodwin,  emi)loying  thirty  men  for  three  months,  $15,000 ;  Buckeye 
Mining  Company,  Washington,  employing  seventeen  men  for  twelve 
;months,  $34,000 ;  New  York  Mining  Company,  Washington,  employing 
sixteen  men  for  ten  months,  $29,000 ;  Eagle  Mining  Company,  Wash- 
ington, employing  twelve  men  for  twelve  months,  $6,00(9 ;  Kelley  & 
■Company,  employing  four  men  for  eight  months,  $6,800. 

From  Goodwin,  Mineral,  Eich  Bar,  Plumas,  Washington,  and  Indian 
Valley,  (Cherokee  district,)  31  hydraulic  claims  are  reported,  which 
■employed  108  men  during  5.1  months,  and  at  $65  wages  on  an  average. 
'The  claims  are  largely  worked  by  the  owners  themselves,  and  wages  have 
not  been  paid  in  many  cases.  The  total  production  during  the  above- 
mentioned  time  has  been  $67,300,  which  shows  an  average  yield  per 
hand  per  day  of  $4  66.  The  highest  amounts  taken  out  were,  $15,000 
by  the  Lecup  Diggings  Mining  Company,  who  employed  ten  men  six 
months,  and  $6,000  by  Turner,  Eice  &  Co.,  who  worked  four  men  seven 
months. 
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The  four  principal  quartz-mining  enterprises  in  actual  operation  were 
tlie  following : 

Eureka,  employing  seventy  men  for  eight  months;  product, 

8,000  tons,  worth $80,  000 

Judkin^  &  Kellog,  employing  thirty-two  men  for  eleven  months; 

product,  8,000  tons,  worth GO,  000 

J.  B.  Batchelder,  employing  six  men  for  eleven  months 9, 114 

Crescent  Company,  employing  fifty  men  for  twelve  months; 
product,  15,000  tons,  worth 120, 000 

Total 29G,  114 


The  wages  paid  by  these  companies  amounted  to  $136,400,  and  the 
necessary  materials  to  $37,849. 

Besides  these,  a  few  smaller  mining  enterprises  have  been  in  opera- 
tion part  of  the  time,  but  the  yield  is  not  such  as  to  make  any  material 
difference  in  the  total  already  given.  New  discoveries,  some  of  which 
are  reported  to  be  very  rich,  have  been  made  in  American  and  Indian 
Valleys.  In  the  former  a  new  thirty-two  stamp,  and  in  the  latter  a 
twenty-four  stamp  mill,  are  said  to  be  in  the  course  of  erection. 

The  population  of  this  county,  according  to  the  census  of  1870,  is : 
Total,  4,489 ;  Chinese,  911. 

ALPINE  COUNTY. 

The  following  account  was  kindly  written,  at  my  request,  by  Mr.  Lewis 
Chalmers,  manager  of  the  Exchequer  Gold  and  Silver  Mining  Company: 

Mining  operations  in  this  county  during  the  past  year  have  been  car- 
ried on  to  a  greater  extent  than  for  some  time  previousl5^ 

The  Leviathan,  a  copper  mine  about  two  miles  from  Monitor,  has 
shipped  considerable  quantities  of  a  high  grade  ore  to  Dayton,  where,  I 
understand,  it  is  used  in  the  manufacture  of  bluestone.  This  mine 
belongs  to  an  English  company,  and  is  under  the  management  of  Mr. 
Eickard,  some  time  of  the  firm  of  Wiegand  &  Eickard,  in  Virginia  City. 
Native  copper  is  frequently  met  with,  and  the  best  ore  gives  50  per  cent. 

The  Schenectady  Gold  and  Silver  Mining  Company,  owning  the  Tar- 
shish  mine,  in  Monitor,  resumed  operations  there  about  two  years  ago, 
under  the  managership  of  Mr.  Schwerin,  who  is  also  a  large  owner.  Very 
fine  black  sulphuretore  has  been  struck  lately  in  large  bonanzas,  which, 
•  when  washed,  will  pay  as  high  as  $2,000  per  ton.  Several  tons  have 
been  shix>ped  to  San  Francisco  for  sale  as  ore.  The  manager  has  gone 
to  Schenectady  to  make  arrangements  for  the  erection  of  a  mill  this 
summer.  As  usual,  much  excitement  followed  the  new  discoveries,  and 
real  estate  in  Monitor  commands  a  premium. 

The  Monitor  and  Northwestern,  on  the  Tarshish  ledge,  have  lately 
struck  outlying  pockets  of  the  same  description  of  ore,  and  are  now  add- 
ing a  50-ton  Whelpley  &  Stover  furnace  to  their  mill  on  the  Carson 
Eiver,  about  a  mile  from  this  place.    Mr.  L.  L.  Lewis  is  superintendent. 

The  Globe  company,  in  Monitor,  have  almost  completed  their  mJll, 
which  is  on  a  somewhat  new  principle.  This  company  owns  the  Globe 
mine,  on  Monitor  Creek,  claimed  to  be  on  the  same  belt  as  the  last  two, 
but  on  the  opposite  side  of  the  creek.  They  are  now  experimenting  on 
Chicago  and  Globe  ores,  but  with  what  success  I  have  not  heard.  They 
appear  to  think  that  they  will,  be  able  to  reduce  rebellious  ores  at  a 
loicer  rate  than  by  any  other  process  yet  known.    Contracts  have  been 
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entered  into  for  the  purcliase  of  the  Chicago  and  Marion  mioes,  in  the 
vicinity.  The  Marion  has  a  great  reputation,  very  rich  specimens  of 
black  sulphiiret  having  been  taken  from  it.  Mr.  Ambler  is  the  metal- 
lurgist and  superintendent,  and  Colonel  Winchester,  of  New  York,  the 
managing  director. 

The  Bullion  Gold  and  Silver  Mining  Company  have  been  driving  a 
bedrock  tunnel  from  the  Carson  Eiver,  at  Bullima,  to  cut  a  belt  of  par- 
allel ledges  at  right  angles  to  their  tunnel,  which  is  now  in  over  1,7001 
feet.  This  is  an  English  company,  managed  by  Mr.  Coulter,  and  has 
been  hard  at  work  for  three  years.  Mr.  C.  is  expecting  daily  to  strike 
one  of  the  series.  They  have  had  some  very  hard  rocks  to  contend  with, 
but  are  determined  to  push  it  through.  The  Highland  Mary  seems  the 
favorite  ledge  of  the  group. 

The  ImxDerial  Gold  and  Silver  Mining  Company,  also  an  English  incor- 
l^oration.  have  run  a  tunnel  1,400  feet  into  Mount  America,  to  cut  the 
belt  of  parallel  ledges  (some  17)  on  the  east  side  of  Monitor  Creek.  The 
indications  on  the  surface  are  very  encouraging.  The  outcrops  assay 
well,  and  are  traceable  for  quite  a  distance ;  300  feet  will  cut  the  first 
lode. 

The  Exchequer  Gold  and  Silver  Mining  Company,  of  London,  England, 
are  operating  on  the  old  Buckeye  E"o.  2  and  other  ledges,  at  the  head 
of  the  Scandinavian  Canon,  near  Silver  Mountain,  the  county  seat  of 
Alpine.  The  ledges  here  are  well  defined  and  give  great  promise.  In 
this  respect,  nothing  better  could  be  wished  than  is  to  be  seen  in  the 
upper  tunnel  on  the  Buckeye  ledge.  This  comi)any  commenced  in  Feb- 
ruary, 1870,  and  in  March  following  shipped  to  Eeno  a  few  tons  of  unas- 
sorted ore  by  way  of  experiment,  which  yielded,  at  the  Auburn  mill,  $140 
X)er  ton,  and  produced  bullion  901  fine.  At  that  establishment,  the  roast- 
ing is  done  in  the  Stetefeldt  furnace.  The  work  since  then  has  been 
confined  to  the  development  of  the  mine.  Stoping  will  be  commenced 
from  the  140  level  in  the  spring,  when  I  hope  to  be  able  to  keep  the 
Davidson  mill,  on  Silver  Creek,  now  the  property  of  the  Exchequer 
Comi)any,  in  full  blast  for  some  time.  Our  ores  are  chiefly  antimonial 
sulphides,  miargyrite,  dark  red  silver  ore,  and  light  red  silver  ore.  We 
have  also  the  lead-gray  sulphuret,  or  silver  glance.  Lead  is  to  be  found 
in  some  of  the  ore  in  small  quantity.  Selected  specimens  of  the  best  ore 
assay  as  high  as  $2,000  per  ton,  and  all  the  ore  contains  more  or  less 
gold. 

The  mill  has  eight  stamps.  Weight,  600  pounds ;  drop,  60  -per  minute ; 
six  Freiberg  barrels  and  one  settler,  all  driven  by  a  40  horse-power 
engine;  two  reverberatories  and  one  drying  furnace.  Should  the  mines 
turn  out  as  exi)ected,  it  is  contemplated  to  increase  the  stamps  and  add 
a  30-ton  Stetefeldt  furnace,  to  cheapen  the  roasting,  which  is  expensive 
in  the  common  revcrberatory.  A  sa^-mill  attached  supplies  the  mine 
with  timber,  the  teams  returning  with  ore.  The  slabs  supply  the 
furnaces. 

The  once  famous  I X  L  adjoins  the  Exchequer  Company's  mine  south, 
but  work  here  has  been  suspended  for  some  time.  I  have  seen  some 
beautiful  specimens  of  ruby  silver,  and  one  of  native  silver,  from  this 
mine.  Some  forty  or  fifty  thousand  dollars  are  said  to  have  been  taken 
from  the  workings  on  this  ledge,  which  are  only  superficial.  A  moderate 
outlay  for  hoisting  works,  and  a  depth  of  200  feet  would,  I  thiidi,  amply 
repay  the  cost.  The  last  batch  of  ore  was  treated  at  the  Pittsburg  mill, 
Silver  Mountain,  without  roasting,  and  one  half  of  it  lost.  I  got  $ijO  in 
the  tailings. 

The  Pennsylvania,  Mountain,  Rippon,  and  Pittsburg,  all  in  the  same 
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district,  (Silver  Mountain,)  are  also  shut  down  for  the  present,  though 
rumor  has  it  that  the  I  X  L,  Pennsylvania,  and  Mountain  will  soon  be 
at  work  again  under  different  auspices,  and,  it  is  to  be  hoped,  more 
energetic  management. 

There  is  no  quartz  in  this  section  equal  to  that  of  Silver  Mountain. 
Wood  and  water  are  abundant,  labor  is  plentiful,  and  there  is,  I  think, 
every  j)rospect  of  a  speedy  resuscitation  of  this  temporarily  deserted 
mining  camp. 

Some  little  work  was  done  in  the  Morning  Star  mine,  Mogul  District, 
but  of  no  consequence. 

SHASTA  COUNTY. 

The  product  of  mines,  placer  and  hydraulic,  as  well  as  quartz,  has  been 
less  this  year  than  last. 

The  placer  claims  reported  working  have  all  yielded  small  amounts. 
The  most  iDrominent  returns  are  those  from  the  claim  of  J.  H.  Harrison, 
who  took  out  $12,000  in  nine  months.  Besides  this  enterprise  twenty 
others  are  reported,  all  of  whjch  produced  less  than  $1,000  each,  and 
the  total  of  the  county  is  only  $31,600  for  the  year  ending  June  1,  1870. 
Only  forty-eight  men  were  employed  in  this  branch  of  miuiug  during  an 
average  of  six  months  at  wages  of  about  $60  per  month.  The  yield  per 
head  per  day  was  $4  20. 

Only  four  hydraulic  claims  were  in  operation  part  of  the  time,  the 
total  yield  of  which  was  a  little  over  $12,400.  The  most  ijrominent  of 
these  took  out  $10,000  in  eight  months  with  seven  men. 

The  quartz  mines  especially  have  fallen  off  in  their  yield,  • 

The  following  three  mines  and  mills  were  being  worked,  and  produced 
altogether  $44,640 :  Washington,  $31,153 ;  W.  E.  Hopping,  (Highland 
mill  ?)  $9,650 ;  Honeycomb,  $3,836. 

The  total  amount  of  quartz  raised  was  2,500  tons,  which  yielded  an 
average  of  $17  87  per  ton,  a.nd  the  number  of  men  employed  was  thirty- 
three.    Average  wages  of  $76  per  month  were  paid. 

The  population  of  this  county,  according  to  the  late  census,  is :  Total, 
4,173 ;  Chinamen,  574. 

TRINITY  COUNTY. 

From  this  county  only  placer  and  hydraulic  claims  are  reported.  Of 
the  former,  eighteen  claims  employed  eighty-four  men  on  an  average  of  8.4 
months,  at  about  $55  per  mouth.  Among  those  reported  working  are 
many  owners.  The  total  product  of  these  mines  for  the  year  ending  June 
1,  1870,  was  $92,500,  and  the  average  yield  i}er  hand  per  day,  $5. 

The  following  claims  yielded  prominently  :  Fisher  &  Chapman,  Junc- 
tion City,  employ  eight  men  eight  months,  $10,000 ;  Carson  &  Osgood, 
Minerville,  employ  ten  men  tweh^e  months,  $12,000 ;  Harney  Bros., 
Minerville,  employ  seven  men  eleven  months,  $10,000;  Kerl  &.Co., 
Minerville,  employ  six  men  six  months,  $7,000;  Hupp  &  Co.,  Miner- 
ville, employ  six  men  eight  months,  $8,000 ;  Hawkins  &  Co.,  Minerville, 
employ  ten  men  eight  (?)  months,  $8,500 ;  H.  Foible,  JSTorth  Fork,  em- 
ploy four  men  ten  months,  $6,000. 

The  hydraulic  mines  of  the  county  do  not  appear  to  have  been  very 
successful,  nor  are  any  of  the  eighteen  claims  reported  large  enterprises, 
the  highest  capital  invested  not  exceeding  $10,000,  and  the  highest 
yield  being  $6,700.  The  different  mines  are  located  at  Junction  City, 
North  Fork,  and  Lewiston.    Fifty-five  men  were  employed  during  7.6 
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montlis,  and  at  8G0  per  month  on  an  average.  The  total  product  is  re- 
I)orted  as  $60,700,  a  yield  per  hand  per  day  of  $5  57. 

The  price  of  water  in  this  county  is  reported  as  ranging  from  1.3  to 
5  cents  per  inch,  but  most  of  the  claims  pay  from  2.9  to  3.5  cents. 

The  population  of  this  county  is :  Total,  3,213  j  Chinese,  1,095. 

Klamath,  Del  Norte,  Siskiyou,  and  Lassen  counties. 

The  product  from  these  counties  is  small.  From  the  first  two  placer 
claims  are  reported,  yielding  together  less  than  $8,000.  The  Pioneer  Com- 
pany employed  six  men  during  the  year,  and  paid  $4,000  in  wages;  the 
yield  was  200  ounces  of  gold,  worth  $3,400.  The  Union  Company  em- 
ployed the  same  number  of  men  in  the  same  time,  paid  $5,500  in  wages, 
and  produced  240  ounces,  worth  $4,500. 

The  only  quartz-mining  enterprise  reported  is  that  of  the  Klamath 
Quartz  Mining  Company.  This  company  employed  twenty-five  men 
during  ten  months,  at  a  cost  of  $24,000.  The  product  was  2,500  ounces 
of  gold,  worth  $42,500. 

From  Del  Norte  County  only  j)lacer  and  hydraulic  mines  are  reported, 
the  former  including  some  beach-miniiig.  The  placers  are  located  at 
Smith  Eiver,  Happy  Camp,  and  Crescent  City.  Mne  claims  are  reported, 
most  of  which  worked  throughout  the  year ;  the  one,  however,  which 
returned  the  highest  yield  was  worked  only  six  months,  with  six  hands, 
and  produced  $10,000.  The  total  product  of  all  the  placer  claims  was 
$21,100  for  the  year  ending  June  1,  1870. 

Seven  hydraulic  claims  are  reported  from  Del  Norte,  one  of  which  is 
located  on  Smith  Eiver,  and  the  remainder  at  Happy  Camp.  They  fur- 
nished employment  for  thirty-three  men  during  an  average  of  8.1  months. 
The  wages  paid  were  $63  per  month.  An  aggregate  yield  of  $31,200  was 
the  result,  or  $4  46  per  hand  per  day.  The  Del  Norte  Mining  Com- 
pany at  Hapi)y  Camp,  employing  twelve  men  for  eight  months,  pro- 
duced the  largest  amount — $15,000 :  and  Lee  &  Co.,  working  five  men 
for  five  months,  took  out  $5,000.  The  other  claims  yielded  mostly  less 
than  $3,000. 

From  Siskiyou  County  forty-three  placer  claims  are  reported.  They 
employed  129  men  during  eight  months,  and  the  total  i)roduct  was 
$103,600  for  the  year  ending  June  1,  1870.  The  average  yield  per  day 
per  hand  was  about  $5.  The  claims  of  Simmons  »fc  Co.,  who  employed 
eight  men  for  six  months  and  i^roduced*  $8,000,  and  of  J.  Carroll  &  Co., 
who  employed  three  men  on  an  average  for  ten  mouths,  at  Scott's  Val- 
ley, producing  $8,150,  are  the  most  prominent. 

Three  hydraulic  claims,  employing  twenty-nine  men  during  4.1  months, 
on  an  average  of  $50  per  month,  are  in  operation.  The  total  yield  was 
$25,500,  or  an  average  per  day  per  hand  of  $8  24,  and  the  i^roduct  was 
divided  as  follows : 

The  Etna  Mining  Company,  employing  six  men,  five  months, 

produced : .' , $5,  000 

Wriglit  Brothers,  employing  twenty  men  for  four  months,  pro- 
duced   • 15, 500 

Young  &  Eastlake,  employing men  for months,  pro- 
duced        5, 000 


The  quartz-mining  interest  is  in  its  infancy,  and  has  contributed  only 
$6,500  toward  the  total  product  of  the  county.  The  only  miues  w^orked 
were  that  of  the  Scott  Valley  Mining  Company,  from  which  167  tons  of 
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quartz,  yielding  100  ounces  of  gold,  worth  $1,500,  were  taken  out  by 
two  men  during  one  month's  work ;  and  that  of  Eegans  &  Williams, 
which  wasf  worked  with  a  small  and  varying  number  of  miners  for  three 
months,  and  produced  312i  ounces  of  gold,  worth  $5,000. 

In  Lassen  Countj^  new  and  very  rich  diggings  were  discovered  in  the 
summer  by  Haskins,  Ehlers,  and  others.  The  locality  is  twelve  miles 
south  of  the  Siski^-ou  County  line  and  forty- five  miles  from  Susaiivilie. 
Water  was  very  scarce  in  the  locality ;  nevertheless  from  $250  to  $500 
were  taken  out  daily  for  some  time.  Great  activity  was  exj)ected  in  the 
winter,  when  water  would  be  more  abundant. 

The  population  of  Klamath,  Del  Norte,  and  Siskiyou  counties  is 
given  by  the  late  census  as  follows : 

Total.  Chinese. 

Klamath 1,  G74  585 

Del  Norte 2,  023  217 

Siskiyou 6, 848  1, 440 


DEEP    PLACER    MINING    IN    CALIFORNIA. 

[The  remainder  of  this  chapter  was  prepared  by  W.  A.  Skidmore,  of 
San  Francisco,  from  personal  observations  and  inquiries.] 

The  x)ericd  of  depression  in  this  branch  of  mining  which  succeeded 
the  comijarative  exhaustion  of  the  shallow  placers,  and  river  and  bar 
mining  in  the  modern  streams,  has  been  followed  within  the  past  year 
by  a  season  of  renewed  activity,  caused  in  a  measure  by  the  success  of 
many  companies  operating  with  the  advantages  of  large  capital,  and  by 
concentration  of  labor  and  the  consolidation  of  large  tracts  of  mining 
ground — the  original  owners  of  which,  without  such  consolidation,  could 
not  afford  the  great  expense  of  procuring  outlets  for  their  dirt  and  gravel 
by  means  of  the  construction  of  "  bed-rock  "  or  drain  tunnels — but  prin- 
cipally by  the  invention  and  adoption  of  numerous  appliances  and  im- 
provements in  mining,  the  most  important  of  which  are  the  improved 
hydraulic  nozzles  and  the  new  drilling  and  boring  machines,  which  will 
be  fully  described  hereafter. 

SHALLOW  PLACERS. 

This  term  is  generally  used  to  designate  the  deposits  of  auriferous 
earth  found  overlying  the  country  rock  to  a  depth  of  from  a  few  inches 
to  six  or  eight  feet,  and  to  distinguish  such  deposits  from  those  found  in 
the  ancient  streams  and  rivers  and  deposited  over  a  vast  extent  of  coun- 
try to  a  depth  of  from  one  to  three  hundred  feet,  during  some  remote 
period,  by  causes  which,  with  the  light  we  now  have  on  the  subject,  can 
only  be  surmised.  These  are  termed  deep  placers.  It  was  in  the  shal- 
low placers,  at  points  where  the  banks  of  the  modern  streams  had  been 
denuded,  near  the  foothills  of  the  Sierra  Nevada,  that  the  iirst  gold  was 
discovered,»and  so  prolific  was  the  earth  in  the  precious  metal,  that  the 
product  of  gold,  even  by  the  primitive  and  rude  methods  of  mining- 
then  in  use,  reached  during  the  first  five  years  after  the  discovery  the 
sum  of  $180,000,000,  nearly  all  of  which  was  extracted  from  these 
13lacers. 

The  auriferous  deposits  which  formed  the  early  placers  of  Californioi^ 
probably  had  their  origin  in  two  causes — the  decomi^osition  of  rich 
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quartz  ledges  cropping  above  the  surface,  and  the  scattering  of  the  lib- 
erated gold  over  the  adjacent  country — as  at  Auburn  and  Ophir,  in 
Placer  County,  and  in  certain  parts  of  El  Dorado  County ;  and  the 
breaking  up  at  places,  by  subterranean  forces,  of  the  ancient  channels 
of  the  antevolcanic  period,  and  the  consequent  distribution  of  their 
contents  by  the  modern  streams,  as  in  many  of  the  southern  and  central 
mining  counties.  Instances  of  this  can  be  observed  along  the  courses 
of  the  Feather,  Yuba,  and  the  several  forks  of  the  American  Eiver.  At 
many  points,  as  at  Grass  Valley  and  ISTevada,  where  natural  basins 
exist,  both  the  above  causes  have  been  in  operation. 

The  impression  which  generally  prevails,  both  in  California  and  abroad, 
of  the  entire  exhaustion  of  the  shallow  placers,  is  unfounded.  Eiver 
and  bar  mining  is  still  extensively  carried  on  in  many  parts  of  the  country, 
and  in  some  cases,  i^articularly  in  the  northern  counties,  with  remunera- 
tive results.  In  the  central  portion  of  the  State,  particularly  on  the  north 
fork  of  the  American  River,  fair  wages  are  yet  made,  though  here  this 
branch  of  mininghasbeentoagreatextent  abandoned  to  the  more  patient, 
though  less  skillful,  Chinese.  In  parts  of  El  Dorado  and  other  counties 
lying  to  the  south,  a  large  extent  of  pay-dirt,  varying  in  depth  from  three 
to  ten  feet,  exists  among  the  foot-hills,  but  cannot  be  worked  on  account 
of  the  scarcity  of  water,  although  known  to  be  sufficiently  rich  to  largely 
compensate  any  company  that  would  incur  the  expense  of  bringing 
water  to  the  ground.  It  is  now  contemplated  to  bring  water  to  several 
such  points  in  these  counties,  and  it  is  not  improbable  that  they  may 
again  scq  something  of  their  former  prosperity. 

DEEP  PLACERS. 

The  class  of  ''diggings"  known  by  this  term  embrace  the  ancient 
channels  found  throughout  the  State,  from  Plumas  to  Mariposa  Countj^ — 
in  many  cases,  as  in  Butte  and  Tuolumne  Counties,  covered  with  lava — 
and  the  immense  detrital  deposits  of  the  northern  and  central  region 
which  are  worked  by  the  hydraulic  system.  Of  the  extent  of  this 
latter  class  we  can  form  no  intelligent  estimate  until  the  completion  of 
the  work  now  being  carried  on  under  the  auspices  of  the  State  geologi- 
cal survey;  but  we  know  they  cover  a  great  part  of  the  country  lying 
west  of  the  main  range  of  the  Sierras  and  between  the  head-waters 
of  the  Feather  and  South  Fork  of  the  American  River.  This  includes  an 
area  one  hundred  miles  in  length  by  forty  miles  in  breadth,  and  em- 
braces parts  of  the  counties  of  Plumas,  Butte,  Sierra,  Yuba,  Nevada, 
Placer,  and  a  small  portion  of  El  Dorado.  These  deposits  owe  their 
origin  to  glacial  or  aqueous  action  of  tbe  geological  period  preceding 
the  outbreak  of  the  volcanoes  of  the  Sierra  Nevada  and  the  upheaval 
of  the  Coast  range.  When  these  great  changes  in  the  topography  of 
the  country  took  place,  the  detritus  of  the  more  elevated  portion  was 
covered  with  streams  of  lava  flowing  from  east  to  west,  for  a  distance 
of  from  twenty  to  thirty  miles  from  the  craters.  The  waters,  finding 
new  channels — which  run  generally  at  right  angles  to  the  ancient 
streams — formed  the  present  river  system  of  the  liigher  Sierras.  The 
consequence  was  the  denudation,  breaking  up  and  distribution  of  the 
ancient  channels,  where  not  protected  by  overlying  crusts  of  lava,  thus 
releasing  from  the  storehouse  of  ages  the  golden  sands  which  attracted 
hither  the  adventurous  of  all  nations. 

During  a  period  of  several  years  after  the  discovery  of  gold,  the  ex- 
istence of  the  precious  metals  otherwise  than  in  quartz  ledges  or  shal- 
low diggings  was  unsuspected.    The  early  miners,  lacking  the  benefits 
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of  observation  and  experience,  in  vain  followed  ui)  the  modern  streams 
to  their  fountain-heads,  in  the  delusive  hope  of  finding  the  "  source  of 
the  gold."  In  no  case  was  the  " color"  found  above  those  points  where 
subsequent  examination  revealed  the  breakage  of  the  old  channel  sys- 
tem, or  slides  from  under  the  lava  crust,  except  at  some  points  where  un- 
washed gold  was  found  in  small  quantities  in  the  i^roximity  of  decom- 
posed ledges  of  quartz.  Subsequent  exploration  at  these  slides,  and  in 
gulches  and  tavines  where  the  lava  had  been  denuded,  revealed  the  ex- 
istence of  ancient  river  beds  at  elevations  of  from  100  to  1,000  feet  above 
the  present  v/ater-level.  These  discoveries  led  to  the  construction  of 
the  great  system  of  mining  ditches,  which,  taking  the  waters  of  the 
streams  from  their  fountain-heads,  distributed  them  over  the  immense 
extent  of  ground  worked  now  by  the  hydraulic  process.  By  means  of 
the  facilities  enjoyed  from  the  use  of  abundant  supplies  of  water,  many 
points  on  the  detrital  deposits  which  were  favorably  situated  for  fall  or 
outlet  were  worked,  and  hydraulic  mining  became  for  years  the  most 
remunerative  branch  of  the  business.  In  the  course  of  several  years  of 
such  extensive  washings,  however,  the  streams  and  canons  became  filled 
and  clogged  with  "  tailings,"  which  accumulated  in  such  i)roportions  as 
to  effectually  choke  up  all  outlet,  except  for  the  brief  season  following 
the  rains  of  winter,  when  the  great  volume  of  water  would  carry  off 
a  portion  of  the  accumulated  tailings,  and  admit  of  a  few  brief  "^  runs." 
Then  they  became  more  limited,  season  after  season,  until  this  branch 
of  mining  was  effectually  stopped  in  some  of  the  richest  localities. 

The  washing  of  the  surface  dirt  to  a  depth  of  from  100  to  200  feet  re- 
vealed the  i)resence  of  a  hard  white  or  reddish  cement,  composed  prin- 
cipally of  pebbles  and  boulders  of  quartz  and  metamorphic  rock,  dirt 
and  sand,  but  not  yielding  to  the  action  of  water,  as  then  used,  in 
streams  of  from  1^  to  2^  inches  in  diameter.  Through  these  strata  of 
cemented  gravel  prospecting  shafts  were  sunk  to  the  bed  rock,  leading 
to  the  discovery  at  many  places  of  a  layer  of  blue  cement  of  excessive 
hardness,  composed  of  like  material,  and  varying  in  thickness,  in  differ- 
ent localities,  from  3  to  10  feet.  This  layer,  which  often  proved  fabu- 
lously rich,  was  compact  and  firmly  cemented  by  chemical  agency  and 
great  pressure,  and  required  the  use  of  powder  and  drills  for  its  extrac- 
tion, and  of  heavy  stamps  for  crushing.  These  discoveries  gave  a  fresh 
impetus  to  mining,  and  resulted  in  the  construction  of  bed-rock  tunnels 
for  the  extraction  of  the  cement  from  the  ancient  river  beds  and  the 
drainage  of  the  ground.  Many  of  these  tunnels,  as  in  Tuolumne,  Butte, 
and  near  Forest  Hill,  in  Placer  County,  were  run  thousands  of  feet 
under  the  lava,  and  through  the  rim-rock  of  the  ancient  channels. 
These  enterprises  were,  however,  not  uniformly  remunerative,  for 
though  the  channel  was  generally  found,  the  tunnels,  which  had  been 
commenced  and  constructed  without  preliminary  surveys,  were  often 
found  to  enter  the  channel  above  the  bed  of  the  stream,  thus  rendering 
them  useless  for  extensive  exploration  and  compelling  their  final  aban- 
donment. These  various  obstacles  had  a  discouraging  effect  upon  the 
mining  interest,  and  a  period  of  depression  followed,  lasting  several 
years,  during  which  the  discovery  of  gold  on  Frazer  and  Salmon  Eivers 
and  of  the  silver  lodes  of  Waslioe,  occurred — events  which  nearly  depop- 
ulated the  mining  counties. 

CAUSES  OP  DEPRESSION  OF  PLACER  MINES. 

The  causes  for  the  inactivity  in  past  years  of  this  brancli  of  mining 
may  be  briefly  summed  up  as  follows  : 

1st.  The  injudicious  system  of  locations  permitted  under  early  mining 
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laws  and  regulations,  tlirough  the  ignorance  of  the  miners  of  the  char- 
acter, extent,  and  depth  of  the  detrital  deposits.  These  locations  were 
generally  made  in  claims  of  100  feet  frontage,  running  back  to  the  cen- 
ter or  backbone  of  the  nearest  ridge,  regardless  of  the  course  of  the 
deposit,  such  claims  being  too  small  to  justify  the  expenditure  by  indi- 
vidual owners  of  the  large  sums  necessary  to  construct  tunnels  for  out- 
let and  drainage  of  their  ground. 

2d.  The  filling  and  choking  up  with  tailings,  after  a  few  seasons  of 
washing,  of  the  ravines,  gulches,  and  rivers  which  served  as  outlet  for 
the  ground,  thus  preventing  the  maintenance  of  iiumes  of  sufficient 
length  and  grade  to  disintegrate  the  hard  cement  found  underlying  the 
top  dirt,  and  rendering  imperative  the  construction  of  long  tunnels  to 
the  nearest  deep  stream,  requiring,  in  some  cases,  years  of  labor  and 
the  disbursement  of  large  sums  without  immediate  returns. 

3d.  The  ignorance  of  the  people  and  of  capitalists  of  the  unbounded 
mineral  resources  of  their  own  State ;  the  sudden  and  unhealthy  excite- 
ment following  the  discovery  of  gold  in  British  Columbia,  and  silver  in. 
l!«revada ;  and  the  efforts  of  a  portion  of  the  press  of  California,  in  the 
interest  of  land  speculators,  to  ^' write  up"  agriculture  at  the  exi^ense  of 
mining. 

4th.  The  uncertain  tenure  of  mining  ground  under  local  mining  regu- 
lations, which  differed  in  every  district,  and  afford  no  adequate  protec- 
tion to  the  purchaser  of  mining  ground  unless  he  remained  in  actual 
possession. 

THE   aOLD  YIELD   OP   CALIEORNIA. 

The  year  1870  may  be  marked  as  the  beginning  of  a  new  era  of  min- 
ing in  California,  indicating  an  increased  yield  for  the  future,  which 
proDiises  to  continue  for  many  years,  and  it  is  not  improbable  that  the 
gold  product  for  the  next  ten  years  may  be  brought  up  to  an  average  of 
$36,000,000  j)er  annum.*  At  the  date  of  writing  no  accurate  estimate 
can  be  made  of  the  receipts  of  gold  from  California  mines  for  1870,  as 
no  separate  records  are  kept  at  the  San  Francisco  mint  of  treasure 
receipts,  a  large  proportion  of  such  receipts  being  in  the  shape  of  refined 
bars  from  the  gold  refineries.  The  receipts  of  gold  dust  at  the  mint 
have  been  principally  from  small  companies  working  on  the  deep  placers, 
and  from  river  and  bar  mining,  as  most  of  the  large  companies  have 
recently  erected  their  own  retorting  and  smelting  furnaces,  from  which 
they  send  their  crude  bullion  to  the  refiners,  who  keep  no  record  of  the 
locality  from  which  the  gold  is  shipped. 

The  following  table  of  comparison  of  coinage  at  the  San  Francisco 
mint  for  the  past  four  years  will,  bear  evidence  of  the  increased  gold 
product  for  1870 : 


1867. 

13G8.  ■ 

1869. 

1870. 

$19, 370, 535 

$17,  365,  000 

$14,  365,  550 

$20,  355,  000 

The  coinage  for  1870  exceeds  that  of  any  year  since  1859,  and  it 
must  be  remembered  that  the  past  season,  on  account  of  its  dryness, 
has  not  been  an  auspicious  one  for  mining  operations.     The  amount  of 

*  This  is  Mr.  Skidmore's  estimate,  not  mine.  I  presume  it  refers  to  the  total  amount 
of  gold  received  at  Sau  I'rancisco,  not  to  the  product  of  California  alone. — E.  W.  K. 
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coin  turned  out  by  the  branch  mint  in  San  Francisco  during  the  year 
1870  has  never  been  exceeded  but  twice,  viz  :  in  1855  and  1850.  In  the 
former  of  those  years  the  coinage  amounted  to  $21,121,752,  and  in  1856 
to  $28,516,147.  The  coinage  for  1870  is  $5,991,450  in  excess  of  that 
for  1869. 

PROSPECTS  FOR  THE  FUTURE. 

I 

Many  causes  have  operated  to  confirm  me  in  the  opinion  that  the 
future  is  bright  with  promise.  A  more  lively  interest  is  felt  by  capital- 
ists in  the  examination  and  development  of  these  dormant  resources, 
and  the  information  disseminated  through  the  medium  of  the  State  geo- 
logical survey,  and  the  various  reports  of  the  United  States  mining  com- 
missioners, have  not  been  without  effect  in  turning  the  attention  of  the 
people  to  the  vast  stores  of  wealth  at  their  very  doors.  One  of  the  most 
encouraging  features  of  future  progress  is  the  tendency  to  consolidation 
and  cooperation  on  the  part  of  owners  of  mining  ground,  who  are  avail- 
ing themselves  of  the  recent  act  of  Congress  to  acquire  a  title  in  fee 
simple  to  the  land  by  means  of  a  United  States  patent.  As  an  instance 
of  the  beneficial  operation  of  this  law,  we  may  mention  the  fact  that 
one  company,  the  I^orth  Bloomfield  Gravel  Company,  of  li^Tevada  Coun- 
ty, are  now  applying  for  a  patent  to  1,500  acres  of  mining  ground,  lying 
between  the  Middle  and  South  Yuba  Eiver.  Should  this  act  be  liberally 
construed  by  the  various  laud  offices,  and  no  expensive  obstacles  placed 
'in  the  way  of  the  miner  seeking  to  acquire  title,  (as  was  the  case  in  the 
operation  of  the  act  for  acquiring  title  to  quartz  ledges,)  much  good  will 
result  to  the  State  from  the  passage  of  this  law. 

Important  improvements  have  been  made  in  the  manner  of  using  water 
in  the  hydraulic  diggings.  Instead  of  projecting  five  hundred  to  one  thou- 
sand inches  of  water  through  two  or  four  pipes,  the  leading  mines  now 
run  their  water  through  one  pipe  by  means  of  the  recently  invented  hy- 
draulic nozzles,  and  discharge  it  with  immensely  increased  momentum 
and  effect  against  the  bank  they  desire  to  wash  down,  accomplishing 
greater  results  with  less  labor  and  expense,  and  enabling  one  miner  to 
regulate  the  discharge  of  a  thousand  inches,  in  streams  of  six  inches  in 
diameter,  by  means  of  a  lever,  moving  a  nozzle  which  turns  in  any  direc- 
tion, with  more  ease  and  accuracy  than  three  men  could  do  it  by  the  old 
process.  So  powerful  is  the  force  exerted  by  these  large  streams,  under 
great  pressure,  that  many  cemented  gravel  banks  which  formerly  required 
the  use  of  powder  blasts  before  washing,  can  now  be  cut  down  and 
removed  by  the  action  of  water  alone. 

No  less  important  is  the  application  to  mining  operations  in  California 
of  Leschot's  Patent  Diamond  Pointed  Steam  and  Compressed  Air  Drill, 
and  other  inventions  having  a  like  object. 

Most  of  the  extensive  bed-rock  tunnels  in  the  State  were  commenced 
under  the  old  and  expensive  system  of  large  drills  and  blasting  powder, 
requiring  three  men  to  each  drill — two  strikers  and  one  man  to  turn  the 
drill.  Then  followed  the  discovery  of  giant  powder,  bringing  with  it 
the  use  of  the  single-handed  drill,  which  reduced  the  expense  of  tuunel- 
ing  from  25  to  33  per  cent.  The  application  of  diamond-pointed 
borers  (as  they  might  more  properly  be  called)  promises  still  further  to 
reduce  these  expenses  to  so  low  a  figure  as  to  render  these  once  formid- 
able enterprises  practicable  in  every  district. 

The  expense  of  running  tunnels  in  California  has  varied  greatly  in 
different  districts,  according  to  the  character  of  the  bed-rock.  At 
Smartsville,  Yuba  County,  where  the  rock  is  a  hard,  flinty  trap,  the 
expense  was  formerly  as  high  as  $40  per  linear  foot.    This  was  reduced 
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to  $30  per  foot  by  use  of  single-banded  drills  and  giant  powder,  under 
the  contract  sj^stem.  At  North  San  Juan,  Nevada  County,  where  the 
bed-rock  is  a  soft  granite,  the  expense  per  linear  foot  has  not  been  more 
than  from  $30  to  $40.  Near  San  Juan,  where  tunnels  have  been  run, 
at  the  junction  between  the  slate  and  granite,  the  expense  has  been 
reduced  to  $20  or  less  per  foot.  Near  You  Bet  and  Little  York,  where 
a  soft  slate  occurs,  the  cost  has  rarely  exceeded  $10  per  foot ;  but  there 
are  instances  where  such  tunnels  are  known  to  have  cost  $60  iier  linear 
foot.  These  tunnels  are  generally  6  or  8  feet  in  height,  and  4  to  6  feet 
in  width — the  one  at  Smartsville,  now  being  run  for  the  Blue  Gravel 
Company,  being  still  larger. 

In  another  part  of  this  chapter  some  account  will  be  given  of  the 
operations  of  the  diamond  drill  in  California.  It  may  reasonably  be 
expected  that  when  the  compressed  air  attachment  for  these  machines 
is  completed,  they  will  come  into  general  use,  and  be  instrumental  in 
opening  up  hundreds  of  acres  of  rich  ground  which  would  otherwise 
remain  undeveloped.  Nearly  one  hundred  of  these  machines  are  in 
successful  operation  in  the  Eastern  States,  being  run  by  steam,  which, 
as  a  motive  i^ower,  is  not  adapted  to  our  small  but  long  tunnels,  as  the 
steam-pipes  render  the  air  hot  and  close;  but  this  difficulty  will  be 
obviated  by  the  use  of  a  compressed  air  ai)paratus.  The  cost  of  these 
machines  will  not  exceed  (with  compressed  air  i)ower)  $10,000,  and  they 
will  bore  inch  holes  at  the  rate  of  from  one  to  two  inches  per  minute  in 
the  hardest  rock.  ' 

As  these  improvements  are  adopted,  the  amount  and  profit  of  this 
branch  of  mining  increases,  and  the  steady  operation  of  these  causes, 
including  the  facilities  for  the  i^rocurement  of  title  to  mining  ground, 
will  have  a  tendency  to  materially  increase  the  gold  product. 

CEMENT  MINING  AND  REDUCTION  BY  MILL  PROCESS. 

The  ancient  channel  gravel  claims  worked  exclusively  through  tunnels 
and  shafts  have  not,  as  a  general  rule,  proved  remunerative  for  a  few 
years  past,  although  some  mines  of  this  character,  of  which  we  may 
instance  those  at  You  Bet,  Nevada  County,  and  some  in  the  vicinity  of 
Forest  Hill,  Placer  Count}',  have  yielded  enormous  returns,  at  irregular 
intervals.  The  great  obstacle  to  permanent  success  seems  to  be  the  "  spot- 
ted"' character  of  the  channels,  and  the  difficulty  of  tracing  underground 
the  sinuosities  of  the  ancient  streams,  together  with  the  cost  of  timbering, 
draining,  hoisting,  «&c.,  incident  to  underground  operations.  At  many 
places  which  have  not  been  covered  with  the  lava  flow,  or  where  the  top 
dirt  is  denuded,  the  owners  of  this  class  of  claims  have  suspended 
milling  operations  until  they  can  wash  oft'  the  overlying  deposits 
(which  will  pay  largely  where  water  is  abundant)  down  to  the  hard 
cement.  They  will  then  have  the  advantage  of  working  this  bed-rock 
with  some  degree  of  certainty  in  follovv^ing  the  course  of  the  channel, 
where  the  richest  deposits  may  be  expected,  and  save  the  expense  of 
timbering,  and  much  "^dead  work"  in  prosi^ecting.  In  places,  however, 
where  the  top  dirt  has  been  washed  off,  and  where  water-power  is  used  for 
running  the  mills,  this  class  of  miniug  has  been  uniformly  successful. 
The  expense  of  mining  and  milling  in  claims  of  this  character  may  vary 
from  75  cents  to  $1  i)er  car  load  of  10  cubic  feet,  (equivalent  to  one  ton,) 
as  at  .French  Corral,  Nevada  County,  while  in  many  claims  between  the 
North  and  Middle  Forks  of  the  American  Eiver,  where  long  tunnels  are 
run  under  the  lava  crust,  and  the  mills  are  worked  by  steam-power,  the 
average  cost  of  milling  and  mining,  per  10  cubic  feet,  will  reach  as  high 
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as  $2  or  $2  25.  Mines  thus  situated  are  rarely  remuuerative,  except  in 
seasous  wliere  a  "strike"  is  made.  An  improvement  has  been  made  in 
this  branch  of  mining  by  the  substitution,  at  several  mills,  of  coarse 
screens,  with  apertures  one-quarter  of  an  inch  in  diameter,  instead  of 
the  one-eighth-inch  screens  heretofore  in  use.  The  result  has  been  an 
increase  in  crushing*  capacity  of  25  per  cent.,  without  affecting  the 
product  of  the  cement. 

EXTENT  OF  THE  DEEP  PLACER  DEPOSITS 

The  deep  placers,  as  we  have  seen,  are  contained  within  certain 
geographical  boundaries  embracing  a  region  of  nearly  4,000  square 
miles,  within  which  are  found  sis  of  the  prominent  mountain  rivers  of 
California  and  their  tributaries,  to  wit:  the  Feather,  the  North,  Middle, 
and  South  Yubas,  and  the  North  and  South  Forks  of  the  American 
River.  The  "divides"  between  these  streams  all  contain  enormous 
extents  of  detrital  deposits,  which  have  been  discovered  and  opened  at 
places  where  "slides"  have  occurred.  The  eastern  extremities  of  these 
divides  are  covered  with  lava  or  volcanic  ashes,  and  the  western  are 
lost  in  a  series  of  low  foot-hills,  running  into  the  Sacramento  and  San 
Joaquin  Yalleys,  where  the  deposits  are  of  slight  depth,  but,  as  a  com- 
pensation, rich  veins  of  quartz  are  found. 

The  most  extensive  deposits  occur  in  the  counties  of  Sierra,  Placer, 
and  Nevada.  In  Sierra  County  two  belts  are  found  running  parallel 
with  each  other,  in  a  northerly  and  southerly  direction,  embracing 
almost  the  total  area  of  the  county,  but  a  great  portion  covered  by  the 
lava  crust.  One  of  these  has  the  characteristics  which  have  given  it  the 
name  of  the  Great  Blue  Lead,  from  the  colors  and  character  of  the 
cement  found  on  the  bed-rock.  In  Nevada  and  Placer  counties,  besides 
the  existence  of  these  belts,  an  intricate  system  of  ancient  channels 
and  basins  is  found,  calculated  to  confuse  and  bewilder  the  observer  who 
is  anxious  to  find  evidence  for  his  "old  channel  theory."  Nevertheless, 
the  Blue  Lead  is  here  unmistakably  defined.  In  Placer  County,  between 
the  North  and  Middle  Forks  of  the  American  Eiver,  an  enormous 
expanse  of  auriferous  ground  exists,  incompatible  with  the  theory  of 
one  or  many  ancient  channels. 

The  most  extravagant  statements  have  been  made  by  enthusiastic 
persons  who  have  visited  the  region  under  consideration,  and  computed 
the  extent  of  the  gravel  deposits  and  their  richness.  One  estimate  has 
placed  the  area  of  detrital  deposits  between  the  Middle  and  South  Yuba 
Elvers  at  two  hundred  square  miles.  An  acquaintance  with  the  ground 
in  question  warrants  me  in  the  belief  that  such  an  estimate  is  greatly 
exaggerated. 

Up  to  the  present  time  no  surveys  having  for  an  object  the  approxi- 
mation of  the  extent  of  the  deep  placers  have  been  completed,  though 
such  a  work  is  now  being  carried  on  under  the  auspices  of  the  State 
Geological  Survey.  The  only  map  which  x)retends  to  indicate  the  detrital 
deposits  is  one  of  the  Central  Mining  Eegion  of  California,  compiled  by 
A.  J.  Doolittle,'in  which  he  has  relied  more  upon  his  personal  knowledge 
of  the  country,  in  designating  the  locality  of  such  deposits,  than  uijon 
actual  surveys.  The  map,  however,  is  generally  accepted  as  correct  and 
reliable. 

From  the  light  at  present  thrown  on  the  subject,  the  writer,  if  com- 
pelled to  hazard  an  estimate  of  the  area  of  the  deep  j)lacers,  would  place 
it  at  between  four  hundred  and  five  hundred  square  miles,  with  an 
average  depth  of  120  feet,  and  would  feel  confident  that  he  had  rather 
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understated  than  exaggerated  the  amount.  When  we  compare  this  vast 
extent  of  ground  with  the  limited  quantity  worked,  we  are  justified 
in  saying  that  in  comi^arison  to  the  undeveloped  ground  the  labor  of 
years  has  resulted  only  in  extensive  x^rospecting. 

PROBABLE  GOLD-PEODUCINa  CAPACITY  OF  THE  DEEP  PLACERS. 

In  making  an  estimate  of  the  capacity  for  ijroduction  of  the  deep 
placers  we  meet  with  still  greater  obstacles,  on  account  of  the  difficulty 
of  obtaining  accurate  statements  of  the.yield  of  the  ground.  The  entire 
extent  of  the  auriferous  ground  between  the  Middle  and  South  Yubas 
has  been  estimated  to  contain  from  30  to  35  cents  per  cubic  yard.  This 
estimate  has  been  based  on  the  returns  from  ground  worked  in  the 
vicinity  of  North  San  Juan,  Nevada  County,  which,  from  the  great 
natural  facilities  of  this  locality  for  running  off  vast  quantities  of  dirt, 
cannot  be  taken  as  a  criterion  for  other  districts. 

The  operations  of  the  American  Company,  at  Sebastopol  Hill  (near 
North  San  Juan)  afford  the  best  means  of  making  an  approximation 
of  the  quantity  of  gold  contained  in  a  cubic  yard  of  the  auriferous 
dei)osit.  The  result  of  sixteen  years'  work  shows  that  a  production  of 
between  25  and  30  cents  per  cubic  yard  has  been  reached.  This  would 
give  a  product,  estimating  on  an  average  depth  of  deposit  of  forty  yards, 
of  the  enormous  sum  of  between  $50,000  and  $60,000  per  acre.  The 
ground  of  the  American  Company  has  an  average  depth  of  fifty-six 
yards,  but  this  company,  on  account  of  its  natural  advantages  of  situa- 
tion (which  will  be  explained  hereafter  in  a  description  of  the  ground) 
saves  a  greater  proportion  of  its  gold  than  any  other  hydraulic  claim  in 
California,  and  its  ground  is  undoubtedly  richer  than  the  average. 

The  ground  lying  between  Greenhorn  Creek  and  Bear  Eiver,  Nevada 
County,  though  it  has  yielded  enormous  returns  to  its  owners,  until  the 
partial  filling  of  its  outlets  by  "tailings,"  has  never  reached  an  average 
of  25  cents  per  cubic  yard  5  and  at  Gold  Eun,  Placer  County,  one  of 
the  most  productive  regions  of  the  State,  the  success  of  the  miners  is 
to  be  attributed  to  the  quantity  of  ground  washed,  on  account  of  its 
softness,  rather  than  to  its  richness.  These  last-named  localities  possess 
the  advantage  of  an  abundance  of  water  at  low  rates,  prices  ranging 
from  10  to  12^  cents  per  inch,  while  at  North  San  Juan  16f  cents  per 
inch  is  paid. 

Between  the  North  and  Middle  Forks  of  the  American  Eiver,  in  Placer 
County,  the  ground  has  probably  yielded  a  higher  average  per  cubic 
yard  than  at  any  other  locality.  I  am  led  to  this  conclusion  from  the 
great  i)roductiveuess  of  this  part  of  the  country  in  proportion  to  the 
amount  of  water  used,  which  here  is  very  limited. 

The  cost  of  hydraulic  mining,  x)er  cubic  yard  of  dirt  washed,  will  differ 
in  the  various  localities,  according  to  the  price  of  water  and  the  char- 
acter of  the  bed-rock.  Mr.  Black,  in  an  article  on  the  resources  of 
Nevada  County,  quoted  in  Eoss  Browne's  report,  placed  it  at  20  cents 
per  cubic  yard,  but  the  writer  feels  confident  that  the  estimate  is  too 
high  by  over  fifty  per  cent.,  and  that  hydraulic  ground  yielding  less  than 
20  cents  per  cubic  yard  will  pay  largely  at  any  iDlace  in  California. 

IMPROVEMENTS  IN  HYDRAULIC  MINING. 

Hydraulic  mining  has  made  such  rapid  strides  on  the  road  of 
progess,  and  assumed  such  monster  projjortions  in  the  past  year  or  two, 
that  now  the  vast  magnitude  of  its  operations  serves  to  almost  totally 
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eclipse  every  other  brancli  of  mining  industry.  The  principal  cause  of 
this  success,  and  the  energy  displayed  hy  miners  of  this  class,  is  attrib- 
utable to  the  recent  improvements  made  in  apparatus  or  machinery, 
long  needed,  which  would  enable  the  miner  to  nse  a  heavy,  perpendicu- 
lary  pressure  of  water  with  safety  and  economy,  and  at  the  same  time 
place  it  within  the  power  of  a  single  operator  to  concentrate  in  one 
stream  and  effectually  control  a  large  body  of  water. 

To  fully  understand  the  extent  of  these  improvements,  it  will  be  ne- 
cessary to  state  a  few  facts  in  relation  to  the  primitive  or  old-fashioned 
method  of  conducting  this  work,  and  trace  it  step  by  step  to  its  present 
perfect  condition. 

The  object  to  be  accomplished  is  to  confine  a  body  of  water  in  a  com- 
pact, continuous  stream,  to  a  certain  point  of  egress,  whence  it  will  pass, 
with  more  or  less  force,  in  an  almost  solid  column.  This  force  will,  of 
course,  be  governed  by  the  relative  height  of  the  entering  head  of  water 
above  the  discharge-pipe  or  nozzle.  The  stream  so  obtained  is  used  to 
undermine  banks  or  walls  of  auriferous  dirt  and  cemented  gravel  de- 
posits, and  the  greater  the  height  or  elevation  at  the  point  of  supply, 
the  greater  will  be  the  force  and  quantity  of  the  water  discharged ;  and 
the  more  those  two  powers  (fall  and  quantity)  are  concentrated,  the 
greater  the  amount  of  earth  that  will  be  torn  down  and  removed,  result- 
ing in  a  proportionately  larger  yield  of  the  precious  metals.  Having 
thus  described  the  object,  I  will  now  speak  of  the  apparatus  used  for 
bringing  about  these  results. 

Canvas  hose  was  first  brought  into  general  use  in  1853,  and  as  the 
larger  proportion  of  the  mines  worked  at  that  time  were  quite  shallow, 
and  the  dirt,  as  a  general  thing,  soft,  it  was  found  to  answer  so  well 
that  several  years  elapsed  before  an  effort  was  made  to  improve  on  it. 
Canvas  hose  is  constructed  about  six  inches  in  diameter,  of  very  strong 
sail-cloth ;  will  bear  with  safety  from  eighty  to  one  hundred  feet  pressure, 
and  discharge  effectually  a  stream  of  water  one  and  three-fourths  or 
two  inches  in  diameter.  The  material,  however,  which  is  composed 
of  cotton,  is  very  expensive,  and  rots  rapidly,  while,  at  the  same  time, 
it  is  ever  liable  to  burst  by  the  weight  of  water,  and  thus  become  a  com- 
plete loss  to  the  miner. 

As  the  development  of  gravel  deposits  progressed,  it  was  found  that 
the  materials  of  a  large  proportion  of  our  richest  mines  were  very  diffi- 
cult to  disintegrate.  These  consist  of  a  species  of  cement,  and  the 
working  of  the  gravel  beds  demonstrated  that  greater  fall  or  pressure 
was  needed  to  enable  the  water  to  undermine  and  break  up  the  gravel ; 
and  as  canvas  hose  could  not  bear  the  necessary  pressure,  a  substitute 
was  found  in  sheet-iron  pipe.  This  is  constructed  of  various  dimen- 
sions, from  sis  to  forty  inches  in  diameter ;  but,  in  order  to  obtain  a 
flexible  discharge  piece,  it  was  necessary  to  retain  a  short  piece  of  canvas 
hose,  and  in  order  to  make  it  safe  it  had  to  be  covered  or  bound  up  by 
a  netting  or  cover  of  strong  rope,  which  was  both  expensive  and  incon- 
venient. These  difficulties  combined  succeeded  in  arousing  the  invent- 
ive ingenuity  of  the  miners,  and  resulted  in  bringing  to  light  the  inven- 
tions known  as  the  "■  imjDroved  hydraulic  nozzles,"  the  first  of  which 
was  invented  by  the  Messrs.  Craig,  of  Nevada  County — a  county  which 
has  had  the  honor  of  inaugurating  all  the  improvements  in  this  branch 
of  mining.  These  improved  nozzles  proved  a  complete  substitute  for 
canvas  hose,  and  by  their  simplicity  of  construction,  cheapness,  and 
durability^  met  with  an  immediate,  rapid,  and  extensive  adoption  bj^  the 
miners  throughout  the  State.  This  has  enabled  them  to  use  with  safety 
a  sufficient  head  of  water  to  work  the  hardest  dirt  or  gravel  rapidly  and 
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cheaply,  and  at  the  same  time  to  use  a  pipe  of  any  size  required,  so  as 
to  run  all  their  water  in  one  stream,  which  alone  nearly  doubles  its  el^ 
fectiveness,  and  besides  i^laces  it  under  the  control  of  a  single  operator. 
They  gain  in  force,  saving  manual  labor,  and  economizing  in  every  way. 

I  will  briefly  describe  two  of  these  inventions : 

Craig's  Globe  monitor  or  Globe  hydraulic  nozzle. — This  invention  con- 
sists of  a  hollow  ball  or  globe,  with  an  opening  at  one  side,  into  which 


Craig's  Globe  Monitor. 

enters  the  main  feed  or  supply  pipe,  and  one  on  top,  out  of  which  pro- 
trudes an  elbow  joint.  One  end  of  this  elbow  is  attached  to  a  socket, 
which  revolves  on  the  interior  of  the  globe,  and  at  the  same  time  creates 
a  water-tight  joint;  this  joint  enables  the  operator  to  change  the  direc- 
tion of  the  stream  from  point  to  point  at  pleasure.  To  the  other  end  of 
the  elbow  is  attached  the  discharge-pipe,  which  may  be  of  any  size  de- 
sired. The  ball  revolves  entirely  round  horizontally,  and  up  or  down, 
at  an  angle  of  about  forty  degrees.  This  play  has  been  found  amply 
sufficient  for  all  ordinary  mining  purposes,  and  causes  a  perfect  stream 
to  emerge  at  any  point  to  which  the  nozzle  may  be  directed.  As  a  mat- 
ter of  economy,  it  not  only  places  the  water  of  seven  or  eight  ordinary 
hose-pipes  under  the  control  of  one  man,  but  its  durability  is  so  great 
(one  lasting  a  life-time)  that  its  extra  first  cost  is  seldom  noticed,  it 
being  in  convenience  alone  worth  more  to  the  miner  than  the  difference 
of  cost  of  canvas  hose.  No  canvas  being  used,  it  is  not  liable  to  break- 
age under  heavy  pressure,  and  saves  the  annual  outlay  for  canvas,  while 
the  concentration  of  a  larger  body  of  water  in  one  column  has  been 
found  /to  nearly  double  the  amount  of  execution  in  comparison  with 
ordinary  expenses.  The  proprietors,  Messrs.  R.  R.  &  J.  Craig,  of  Kevada 
City,  manufacture  four  different  sizes,  the  largest  of  which  will  run 
some  1,500  inches  water,  '•  miners'  measure."*  The  Messrs.  Craig  have 
three  United  States  patents  upon  the  monitor  and  its  improvements, 
and  deserve  great  credit  for  developing  so  valuable  an  auxiliary  to  our 
mining  industry. 

*A  "miners' inch"  of  water  is  generally  accepted,  to  mean  the  quantity  of  -crater 
•whicli  would  flow  from  an  aperture  of  one  square  inch,  under  the  pressure  of  a  steady 
flow  of  water  standing  six  inches  above  the  top  of  the  escape  aperture ;  consequently 
1,000  inches  of  water  (the  amount  now  thrown  through  a  6-inch  nozzle)  is  the  quan- 
tity which  escapes  at  the  discharge-box  from  an  aperture  or  gate  6  feet  in  length  and  14 
inches  in  height,  under  a  pressure  of  6  inches  of  water  above  the  top  of  the  aperture. 
The  discharge-boxes  are  generally  6  feet  by  6  feet,  and  2  feet  in  lieiglit.  The  diflerence 
of  elevation  between  the  discharge-boxes  and  the  "  distributor  "  (from  which  the 
water  is  conveyed  to  the  nozzle)  is  generally  200  feet  or  more— at  Gold  Kuu  nearly  300 
feet. 
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F.  H.  Fislier's  Jmuclcle  joint  and  nozzle. — This  machine  consists  of 
two  elbows  placed  in  reversed  position  when  standing  in  right  line,  but 
made  to  revolve  by  a 
ring  in  which  there  is 
a  series  of  anti-friction 
rolls,  the  ring  being 
slipped  down  over  the 
top  of  the  lower  elbow 
and  then  held  in  its 
place  by  a  flange,  bolted 
to  the  top  of  the  lower 
elbow.  The  ring  is  then 
bolted  to  a  flange  on 

the  top  elbow,  thereby  Fisher's  knuckle  joint  and  nozzle. 

connecting  the  two  together  and  at  the  same  time  leaving  the  top  elbow 
free  to  move  around  in  a  complete  circle.  When  tlie  water  is  let  into  the 
elbow  the  pressure  brings  the  rolls  up  in  the  ring  against  the  flange  on 
top  of  the  bottom  elbow,  allowing  the  top  elbow  to  move  around  easily 
and  without  any  friction  except  that  of  the  rolls  tJtiemselves.  A  piece  of 
rubber  packing  placed  between  the  flanges  of  bottom  and  top  elbows, 
makes  the  joint  tight  by  the  pressure  of  the  water  against  the  ring. 
In  the  outlet  or  top  elbow  is  a  knuckle  joint  which  gives  the  up  and 
down  motion  to  the  discharge-pii)e.  It  is  a  concave  surface  fitted  to  a 
convex  one ;  the  concave  has  an  opening  for  the  pipe  to  pass  through. 
The  pipe  is  screwed  into  the  convex  surface  and  will  move  up  and  down 
while  the  concave  one  is  bolted  firmly  to  the  flange  on  the  top  elbow. 
The  elbow  and  knuckle  joint  are  made  ot  cast  iron  from  |  to  f  inch 
thick.  The  discharge-pipe  is  made  of  'No.  16  iron,  8  feet  long,  with  cast- 
iron  nozzle.  The  machine  is  operated  by  a  lever  10  or  12  feet  long  with 
two  arms,  and  attached  to  top  elbow  by  trunnions.  A  lever  is  pivoted 
to  the  top  of  the  upp'er  elbow  and  attached  on  one  end  to  the  dis- 
charge-pipe by  a  strap  inclosing  the  pipe  and  provided  with  two  rolls 
on  top  for  the  lever  to  slip  on.  At  the  other  end  it  is  connected 
with  the  operating  lever  by  a  short  upright  lever  made  to  work 
loose  in  its  joints.  Thus  the  up  and  down  motion  is  imparted 
to  the  discharge-pipe  by  the  rise  and  fall  of  the  operating  lever.  By 
moving  it  to  the  right  or  left  the  whole  machine  except  the  bottom 
elbow  is  moved.  A  little  device  is  attached  to  the  lever  to  hold  the  dis- 
charge-pipe in  position  when  the  water  is  off.  It  is  a  catch  working  in 
a  ratchet  on  the  top  elbow,  attached  by  a  rod  running  out  on  the  lever 
so  that  the  operator  can  put  it  in  or  out  as  the  case  may  be.  The  pipe 
stands  firmly  in  place  when  the  water  is  on ;  the  operator  standing  at 
the  end  of  the  lever  can  easily  direct  the  stream  to  any  point — good 
execution  being  done  at  a  distance  of  200  feet  from  the  bank,  thus 
securing  safety  of  life  from  caves  which  are  of  so  frequent  occurrence 
and  often  fatal  where  small  streams  are  used  against  high  banks.  These 
machines  are  made  to  throw  streams  of  from  4  to  7  inches  in  diameter, 
and  were  invented  by  a  citizen  of  Nevada  County,  Mr.  F.  H.  Fisher.     . 

EOOK-DEILLING  MACHINES. 

Besides  the  improvements  in  hydraulic  machinery  many  other  mechan- 
ical discoveries  and  improvements  have  been  made  during  the  past 
year,  resulting  in  a  large  aggregate  of  practical  benefits.  Among  these 
I  may  mention : 

The  Blatchley  roclc  drill. — This  machine,  invented  by  Dr.  Blatchley, 
H.  Ex.  10 5 
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of  San  Francisco,  and  constructed  at  the  Miners'  Foundry,  has  on}j 
recently  been  brought  to  perfection,  after  four  years  of  continuous  and 
costly  trial,  during  which  every  alteration  and  addition  was  made 
that  the  severest  practical  tests  could  suggest  to  the  mind  of  the  orig- 
inator. A  machine  capable  of  doing  work  of  this  kind  with  expedition 
and  economy  has  long  been  a  desideratum  in  the  mining  regions,  where 
y/e  have  so  liiany  tunnels  to  drive,  and  often  through  the  hardest  ma- 
terial. The  Blatchley  drill  is  an  exceedingly  powerful  implement,  and  at 
the  same  time  simple,  inexpensive,  and  durable.  It  is  but  30  inches 
long,  7  wide,  and  10  high ;  weighing  only  about  100  pounds,  apart  from 
the  drill,  which  is  inserted  after  the  machine  is  in  position.  It  can  be 
operated  by  hand,  so  little  power  is  required  to  drive  it.  It  can  be 
attached  to  an  engine  or  other  motor  at  a  distance,  and  the  method  of 
using  it  can  be  easily  learned.  For  ordinary  work  it  gives  300  blows, 
cutting  3  inches  in  granite,  per  minute,  though  this  rate  of  speed  and 
execution  can  be  doubled  with  a  corresponding  increase  of  power.  An 
ingenious  method  of  transmitting  power  from  the  surface  into  the  mine 
or  tunnel  below,  insuring  the  running  of  many  machines  at  small  cost, 
has  just  been  completed  and  patented  by  Dr.  Blatchley. 

Diamond-pointed  steam  drills,  their  application  to  mining  operations  in 
California.— These  machines  were  first  introduced  on  this  coast  by  Sev- 
erance, Holt  &  Co.,  in  the  early  part  of  1870,  and  used  on  Telegraph 
Hill,  San  Francisco,  where  holes  were  bored  two  inches  in  diameter  and 
from  20  to  35  feet  deep,  for  blasting  purposes.  These  holes  were  made 
merely  to  show  what  the  machines  could  do,  and  were  bored  20  teet  in 
from  three  to  four  hours ;  and  35  feet  in  less  than  six  hours.  The  con- 
tractor, who  was  taking  out  the  rock  for  the  San  Francisco  bulkhead, 
and  making  holes  of  a  corresponding  depth,  same  size  at  the  bottom, 
but  much  larger  at  the  top,  with  hand-power,  on  the  old-fashioned  "churns- 
drilling  process,  employed  six  men  from  twenty  to  twenty-five  days  to 
bore  a  single  hole  the  same  depth,  at  a  cost  of  over  $10  per  foot.  "  The 
machines  were  worked  by  two  men,  an  engineer  and  fireman.  The  holes 
made  by  the  "diamond  drill"  are  perfectly  round  and  of  a  uniform 
size,  which  makes  them  much  more  effective  than  those  made  by  the 
old  process.  The  contractor  claimed  that  the  amount  of  rock  displaced 
by  a  blast  put  in  one  of  those  holes  was  eight  or  ten  times  greater  than  * 
by  the  old  system  of  drilling.  Holes  were  made  3  feet  deep  in  seven 
minutes. 

The  first  deep  boring  done  near  San  Francisco  was  at  Mission  Creek, 
through  the  same  character  of  rock,  for  an  artesian  well.  This  hole 
was  made  327  feet  deej),  and  3  inches  in  diameter. 

In  Tuolumne  County  the  company  bored  prospecting  holes  near  Don 
Pedro  Bar  and  Tuttletown.  At  the  latter  place  Messrs.  Gould  &  Cooper 
bored  seven  perpendicular  holes  through  talcose  slate,  porphyry,  and 
sandstone,  and  cores  were  taken  out  showing  the  character  of  rock. 
The  diamond  drill  made  from  10  to  35  feet  per  day  of  ten  hours.  The 
holes  were  made  from  30  to  157  feet  deep. 

At  Carson's  Hill,  Calaveras  County,  the  company  used  a  machine  on 
the  "  Union  Mine,"  prospecting  for  the  tlireotion  and  value  of  the  differ- 
ent leads.  These  holes  were  made  from  120  to  317  feet  hi  depth.  The 
rock  bored  through  was  slate  mixed  with  quartz.  Tliese  holes  were  all 
bored  at  an  angle  of  about  45°,  and  the  machine  made  as  high  as  70 
feet  in  a  single  day  of  ten  hours,  through  slate  with  quartz  streaks 
through  it.  In  five  hours  13  feet  of  white  crystal  quartz  was  bored. 
This  was  the  hardest  rock  found  in  the  mining  districts. 

Near  San  Rafael,  in  Marin  County,  on  the  premises  of  Mr.  George 
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Worn  the  company  bored  several  holes  2J  inches  in  diameter  and  from 
100  to  300  feet  deep,  lor  artesian  wells.  The  rock  here  was  of  a  very 
peculiar  character,  and  generally  very  hard.  It  changed  very  often 
from  sands'"one,  hard  and  close-grained,  to  a  conglomerate  of  slate,  vol- 
canic rocks,  flint  and  basalt  mixed.  This  boring  was  very  difficult, 
nevertheless  the  machine  made  as  high  as  24  feet  in  six  hours. 

The  company  have  machines  at  the  Pacheco  Mine,  Monterey  County, 
for  prospecting  purposes,  and  in  various  other  places  in  the  State ;  also 
one  in  the  White  Pine  district,  and  are  constructing  one  to  be  run  by 
compressed  air  for  the  Blue  Gravel  Mining  Company  of  Smartsville, 
Yuba  County,  California,  a  description  of  which  will  be  found  under 
the  heading  of  "The  Smartsville  Hydraulic  Mines."  Should  this  ma- 
chine prove  a  success  in  point  of  execution  and  economy — and  recent 
experiments  at  Smartsville  leave  no  doubt  on  that  subject — we  may  rea- 
sonably expect  the  construction  of  many  extensive  drain  tunnels  in  Cali- 
fornia, which  were  formerly  considered  impracticable  on  account  of  the 
expense. 

These  tunneling  machines  are  made  to  suit  the  size  of  any  tunnel,  as 
per  order.  The  compressors  required  to  run  one  of  these  machines  in  a 
long  tunnel  are  arranged  to  work  by  any  power  convenient,  and  do  the 
double  duty  of  working  the  drilling  machine  and  ventilating  the  tunnel 
at  the  same  time.  Most  of  these  machines  are  made  to  run  by  steam, 
but  those  for  tunnels,  shafts,  stopes,  &c.,  are  intended  to  have  com- 
pressed air  for  the  motive-ii^ower.  Prospecting  machines  with  horizontal 
boilers  on  wheels  are  constructed  which  can  be  used  to  bore  prospect- 
ing holes  1,000  feet,  if  necessary,  taking  out  a  core  the  entire  depth,  and 
having  sufficient  power  to  lift  the  refuse  matter  out  of  a  shaft,  or  do 
any  work  in  which  strong  power  is  required,  without  disturbing  the  pro- 
gress of  the  drill  in  the  least. 

The  Yon  Sclimidt  diamond  borer. — Colonel  A.  W.  Yon  Schmidt,  of  San 
Francisco  has  invented  and  is  now  constructing  a  drilling  machine,  or, 
more  accurately  speaking,  a  tunnel  borer,  which  unites  all  the  excellent 
qualities  of  the  diamond  drill  with  many  novel  features  which  promise 
to  make  it  a  greater  success  than  any  machine  now  in  use  for  driving 
tunnels.  The  inventor  considered  that  the  great  obstacle  to  rapid  pro- 
gress in  running  tunnels  has  been  the  resistance  offered  to  blasts  in  a 
solid  face  of  rock,  and  for  the  purpose  of  overcoming  this  difficulty  has 
constructed  a  machine  which  will  cut  a  circular  slot  in  the  face  of  the 
tunnel,  24  feet  in  circumference,  2  inches  in  width,  and  3  feet  in  depth. 
At  the  same  time  a  blast-hole,  2  inches  in  diameter  and  of  same  depth, 
(3  feet,)  will  be  bored  in  the  center  of  the  face  of  the  rock.  The  face 
of  the  tunnel  now  presents  the  appearance  of  a  huge  grindstone,  set  up 
on  edge,  and  attached  on  one  side  to  the  solid  rock  out  of  which  it  is 
cut.  The  blast  is  put  in  the  center  hole,  and  the  resistance  of  the  sides 
having  been  overcome  by  the  cutting  of  the  circular  slot,  a  single  blast 
will  take  out  rock  to  the  depth  of  the  slot  or  cutting  on  the  sides.  The 
machine,  which  has  been  drawn  back  while  the  blast  is  discharged,  is 
now  advanced  against  the  face,  when  another  slot  is  cut  with  like  re- 
sults. Allowing  a  reasonable  time  for  firing  the  blast  and  clearing  up 
the  debris,  the  machine  is  expected  to  cut  a  smooth  tunnel,  8  feet  in 
diameter,  at  the  rate  of  14  feet  per  day.  The  cutting  will  be  done  by 
twenty-four  diamond  drills  revolving  on  the  periphery  of  a  cylinder  8 
feet  in  diameter,  at  the  rate  of  eight  hundred  revolutions  per  minute, 
while  the  cylinder  itself  revolves  once  in  a  minute.  The  drills  are  set 
in  motion  by  a  disk  at  the  ba«k  of  the  cylinder.  The  machine  will  be 
run  by  compressed  air,  and  is  intended  to  cut  the  tunnel  of  the  Lake 
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Talioe  Water  Company,  a  distance  of  two  and  a  half  miles  througli  the 
granite  of  the  Sierra  Nevadas,  from  Lake  Tahoe  to  the  North  Fork  of 
the  American  Eiver. 

A  writer  in  the  Commercial  Herald  of  San  Francisco  thus  sums  up 
the  effects  of  the  introduction  of  these  improved  mining  appliances : 
''  It  is  hardly  possible  to  overestimate  the  importance  of  these  inven- 
tions in  their  bearing  on  certain  of  our  mining  industries.  The  great 
item  of  cost,  and,  what  is  almost  equally  to  be  dreaded,  of  delay,  in 
opening  up  our  vein-mines,  old  river  channels,  and  gravel- beds — the 
sources  of  our  greatest  and  most  enduring  mineral  wealth — have  been 
the  excavation  of  the  tunneling  necessary  to  reach  and  work  them. 
Some  of  the  tunnels  driven  to  open  up  and  drain  the  last  two  men- 
tioned classes  of  deposits  have  cost  enormous  sums,  requiring  often 
from  live  to  ten  years  for  their  completion ;  and,  although  when  finished 
these  mines  are  apt  to  prove  very  profitable,  few  men  care  to  embark 
in  enterprises  directed  to  their  development,  with  the  prospect  of  hav- 
ing to  wait  so  long  for  returns — this,  rather  than  the  cost  of  these 
works,  even  when  prosecuted  by  hand-drilling,  being  the  deterring  mo- 
tive. With  the  introduction  of  these  drills,  lessening  so  much  the  cost, 
while  it  almost  annihilates  this  major  objection,  we  may  look  for  a  great 
extension  of  these  several  kinds  of  mining,  increasing  materially  the 
value  of  such  properties,  and  adding  proportionally  to  the  available 
wealth  of  the  country." 

Having  given  a  general  review  of  the  condition  and  prospects  of  pla- 
cer-mining, I  will  i)roceed  to  a  description  of  some  of  the  most  promi- 
nent districts  and  the  mines  found  therein.  In  the  description  of  mines 
I  have  selected  those  which  may  be  considered  as  representatives  of 
their  districts,  with  no  intention  to  disparage  the  merits  of  equally  im- 
portant claims  in  the  same  vicinity. 

THE   SMARTSVILLE  HYDRAULIC  MINES. 

These  mines  are  situated  among  the  foot-hills  of  Yuba  County,  near 
the  south  bank  of  the  Yuba  river,  about  eighteen  .miles  east  of  Marys- 
ville,  and  are  noted  for  the  gigantic  character  of  the  engineering  works 
constructed  for  their  development,  and  the  i^rincely  incomes  enjoyed  by 
their  owners.  The  mining  ground  here  consists  of  a  strip  of  auriferous 
deposits  two  miles  in  length  by  a  quarter  of  a  mile  in  width,  overlying 
an  ancient  channel,  and  having  an  average  depth  of  240  feet.  The  ele- 
vation of  the  bed-rock  above  the  water  level  of  the  Yuba  Eiver  is  about 
600  feet.  This  river  runs  nearly  parallel  with  the  course  of  the  ancient 
stream,  from  which  it  is  less  than  one  mile  distant.  The  consequence 
is  that  the  companies  working  this  deposit  have  been  comi:>elled  to  run 
long  tunnels  with  a  slight  grade,  and  do  not  possess  the  natural  advan- 
tages for  the  construction  of  dumps  and  undercurrents,  which  form 
such  an  important  feature  in  saving  the  gold  in  hydraulic  operations. 
The  whole  extent  of  this  ground  is  now  owned  by  six  or  seven  compa- 
nies, each  having  separate  bed-rock  tunnels  in  the  course  of  construc- 
tion and  nearly  completed — the  most  noted  of  which  is  the  Blue  Point 
Gravel  Company's  tunnel,  the  largest  and  most  expensive  undertaking 
of  the  kind  in  the  State.  It  is  not  improbable  that  there  is  as  much 
rich  ground  in  the  State  embraced  within  a  like  area,  but  none  which 
has  been  so  systematically  worked,  and  yielded  such  large  returns. 

Mining  in  this  vicinity  was  commenced  as  early  as  1849  and  1850, 
though  at  that  time  confined  to  the  banks  of  the  Yuba  Eiver.  Subse- 
quent exploration  revealed  the  existence  of  the  gravel  ridge,  but  after 
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working  on  it  to  a  depth  of  from  two  to  four  feet  a  hard  cement  was 
encountered  which  coukl  not  be  worked,  by  the  primitive  mode  of  min- 
ing then  in  vogue,  with  returns  sufficient  to  pay  the  miners,  and  for  a 
time  the  deposit  was  considered  exhausted. and  attention  again  directed 
to  the  partially  worked-out  bars  and  banks  of  the  Yuba. 

In  the  fall  of  1854  attention  was  again  directed  to  the  prospecting  of 
the  rich  placers  of  Sucker  Flat.  Shafts  were  sunk  on  what  is  now 
known  as  the  Blue  Point  Mining  Company's  claims  to  the  depth  of  some 
fifty  feet,  passing  through  good  pay-ground  and  striking  rich  gravel 
similar  to  that  found  in  the  bed  of  the  Yuba  Eiver,  which  proved  to  be 
the  gravel  of  an  ancient  river  channel.  Prospecting  was  then  actively 
commenced  in  every  direction.  A  shaft  was  sunk  on  what  is  now  known 
as  the  Blue  Gravel  Company's  mine,  striking  the  same  gravel  as  that 
found  by  the  Blue  Point  Company.  It  required  a  large  extent  of  ground 
to  justify  the  running  of  a  bed-rock  tunnel  to  drain  and  work  these  deep 
diggings,  and  the  Blue  Gravel  Company  was  formed  by  the  consolida- 
tion of  several  small  companies  into  a  corporation  which  commenced  a 
tunnel,  making  but  little  progress  upon  it  until  the  present  owners  be- 
came interested.  After .  some  eight  years  of  incessant  toil  they  com  - 
lileted  the  tunnel  in  1804,  from  the  working  of  which  several  parties 
realized  large  fortunes,  and  the  mine  is  still  producing  handsomely. 
This  tunnel  proved  too  high  to  work  the  old  river  channel  to  the 
bottom — there  being  some  thirty  feet  of  gravel  below  the  present  work- 
ing level,  to  open  which  a  second  bed-rock  tunnel,  1,500  feet  in  length, 
is  now  being  constructed,  two-thirds  of  which  is  already  completed. 

For  the  prosecution  of  this  work  the  diamond  drill  will  be  used,  as 
that  invention  has  been  tried  in  an  experimental  way,  and  found  to 
accomplish  all  that  was  claimed  for  it,  but  the  steam-power  used  was 
not  adapted  to  tunnels  of  this  size  and  length,  on  account  of  the  ex- 
cessive heat  generated  by  the  pipes,  which  carry  the  power  from  the 
mouth  of  the  tunnel  to  the  drills.  To  obviate  this  difficulty,  the  San 
Francisco  agents  of  the  diamond  drills  are  constructing  a  machine  to 
be  run  by  compressed  air.  This  machine  will  set  on  a  truck  about  three 
feet  wide  and  four  feet  long.  It  has  a  frame  reaching  to  the  top  and 
sides  of  the  tunnel  on  which  the  drills  are  run  in  such  a  manner  that 
the  rock  or  face  of  the  tunnel  can  be  pierced  at  any  place,  or  any  angle 
desired,  without  moving  the  truck.  One  or  all  of  these  drills  can  be 
used  at  a  time.  There  will  be  a  crank  geared  to  the  wheels,  so  that  one 
man  sitting  on  the  machine  can  easily  run  it  up  to  the  face  of  the  tunnel 
and  back  in  a  moment.  This  machine  will  cost  about  $10,000,  and  will 
bore  holes  one  inch  in  diameter  in  the  hard  rock  of  the  Blue  Gravel 
Company  at  an  average  rate  of  an  inch  per  minute. 

A  contributor  of  the  Overland  Monthly  (August  and  September 
numbers,  1870,)  in  a  series  of  papers  descriptive  of  these  mines,  makes 
the  following  statement  of  the  product  of  the  Blue  Gravel  Company's 
mine  from  the  time  of  opening  up  to  May,  1870 :  "  This  mine  commenced 
operations  in  1853,  and  during  the  nine  succeeding  years  the  amount 
taken  from  it  was  $315,000.  This  was  prior  to  and  during  the  building 
of  the  main  tunnel,  and  was  all  used  for  current  expenses.  In  1864  the 
tunnel  was  completed,  and  the  showing  becomes  more  favorable ;  for, 
during  the  forty-three  months  that  followed,  the  amount  was  $837,000, 
or  an  average  of  $19,405  51  per  month.  The  net  earnings  during  the 
same  time  were  $627,000 ;  the  cost  of  operating  the  mine  being  $5,000 
per  month,  with  $61,000  used  for  improvements.  From  1868  to  1870,  or 
about  three  years,  the  amount  (given  approximately)  will  hardly  equal 
the  former  average.    Taking  $16,000  as  the  monthly  product,  which  is 
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probably  a  moderate  estimate,  we  have  $576,000.  Granting  this  estimate, 
the  gross  product  of  the  mine,  from  1853  to  1870  and  date,  is  $1,728,000." 
Lying  to  the  eastward  of  the  Bkie  Gravel  Company's  claim,  we  find  the 
ground  of  the  Smartsville  Hydraulic  Mining  Comj^any.  This  company 
was  formed  by  the  consolidation  of  numerous  claims  which  had  been 
partially  worked,  and  was  incorporated  under  its  present  name  about 
the  year  1868,  with  a  capital  stock  of  $200,000,  none  of  which  was  called 
in,  as  the  surface  workings  realized  enough  for  current  expenses,  pend- 
ing the  construction  of  a  tunnel  for  outlet.  They  were  about  one  year 
in  preparing  for  extensive  operations  and  made  their  first  "run"  in 
1869,  since  which  time  the  following  "clean-ups"  have  been  made: 

ABril,  1869 $11,506 

July,  1869 80,410 

December,  1869 49,062 

March,  1870 48,970 

June,  1870 54,662 

Total - 194,610 


The  dividends  of  this  company  for  the  present  year,  up  to  date,  (Octo- 
ber, 1870,)  have  aggregated  over  $50,000. 

The  mines  of  Timbuctoo,  on  the  western  extremity  of  the  Smartsville 
deposit,  have  been  worked  for  a  longer  period,  and  though  not  now 
equally  productive,  have  been  estimated  to  have- yielded  $2,000,000. 
Eecently,  however,  an  enterprise  has  been  inaugurated  which,  from  its 
success,  promises  to  bring  these  claims  again  into  notoriety.  Mr. 
O'Brien,  one  of  the  largest  land-owners  in  this  vicinity,  has  erected  on 
the  ground  of  the  Pactolus  Company  a  10-stamp  mill,  for  the  purpose 
of  cleaning  up  the  bed-rock  and  working  the  cement  which  the  water  has 
not  carried  off.  The  mill  is  run  by  water-TJOwer,  with  a  turbine  wheel, 
and  the  total  expense  of  running,  labor  included,  is  about  $40  dollars 
per  day.  In  cleaning  up  bed-rock  a  number  of  men  are  employed,  who 
pick  down  the  rock  to  a  depth  of  a  few  inches,  where  crevices  occur, 
and  sweep  up  the  dirt  and  rock  with  hand-brooms  of  cane,  until  it  is  as 
clean  as  a  floor.  All  this  dirt,  together  with  the  harder  cement,  which 
is  broken  up  by  white  labor,  passes  through  the  stamps,  and  in  this 
manner  fifty  or  sixty  tons  per  day  are  crushed.  The  gold-saving  method 
is  the  simplest — amalgamation  in  battery,  copper-plate,  riffle-boxes, 
and  a  tail  sluice.  As  a  large  portion  of  the  bed-rock  is  exposed  here 
from  former  hydraulic  washing,  all  the  work  is  carried  on  in  open  air. 
The  first  "clean-up,"  for  eight  days'  run  of  twenty-four  hours  per  day, 
(made  October  20,  1870,)  yielded  195  ounces  of  retorted  gold,  worth 
about  $18  60  per  ounce,  leaving  a  handsome  profit  after  paying  for  the 
mill,  which  cost  only  about  $2,500. 

There  are  about  250  or  300  miners  employed  in  this  vicinity  at  the 
present  time,  at  wages  varying  from  $3  to  $3  50  per  day.  The  total 
product  of  the  Smartsville  mines  has  been  estimated  at  $4,000,000  up  to 
1870.  The  extensive  system  of  works  being  carried  on  liere  will  insure 
the  continuance  of  mining  for  at  least  twenty  years  more. 

The  Excelsior  Canal  Company  own  the  principal  water  j)rivilege  here. 
They  have  about  one  hundred  miles  of  ditch ;  the  longest  11.  any  one 
stretch,  however,  is  thirty-three  miles.  In  the  driest  season  they  fur- 
nish 3,000  inches  of  water ;  in  winter,  6,000.  They  also  own  extensive 
and  valuable  mining  ground. 

Tlie  Blue  Point  Gravel  Gompaiufs  bed-rock  tunnel. — Probably  the  most 
important  mining  enterprise  of  this  nature  in  this  State,  on  account  of 
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the  great  extent  and  ricliness  of  the  ground  for  which  it  will  be  an  out- 
let, and  the  magnitude  and  expensive  character  of  the  work,  is  that 
being  carried  on  at  Smartsville  by  the  Blue  Point  Gravel  Company.  This 
work,  although  projected  for  a  long  time,  was  not  commenced  un|:il  Feb- 
ruary, 1867.  In  order  to  make  a  certainty  of  being  deep  enough  to 
work  the  old  river  channel  to  the  bottom,  the  tunnel  was  commenced  as 
low  as  practicable  to  give  sufficient  dump  at  the  river  for  tailings.  This 
brings  the  Blue  Point  tunnel  into  the  old  river  channel,  sixty  feet 
deeper  than  the  Blue  Gravel  Company's  present  working  level,  and  one 
hundred  and  ten  feet  deeper  than  the  ijresent  level  of  the  workings  of 
the  company.  This  tunnel  is  2,270  feet  in  length,  six  feet  wide  on  the 
bottom,  and  eight  feet  high,  the  entire  distance  through  hard,  flinty  trap- 
rock.  Two  shafts  were  sunk  on  the  line  of  the  tunnel  to  the  grade,  one 
123  feet  in  depth ;  the  other  138  feet  in  depth.  From  these  shafts  the 
work  was  carried  forward  on  both  faces  of  each  shaft,  and  from  the 
mouth  of  the  tunnel — making  five  working  faces — the  rock  and  debris 
being  hoisted  through  each  shaft  to  the  surface,  by  an  engine  and  whim 
erected  for  the  purpose.  During  the  first  year  the  work  was  carried  on 
by  contract  from  $34  to  $45  per  linear  foot.  The  contractors,  using  com- 
mon blasting  powder,  made  such  slow  progress  at  times,  six  men  mak- 
ing only  ten  feet  in  a  month,  that  upon  the  introduction  of  giant  powder 
they  were  released,  the  work  being  taken  in  hand  by  the  officers  of  the 
company.  They  employed  six  men  on  each  face  with  single-hand  drills, 
using  giant  powder.  The  men  were  divided  into  eight-hour  shifts,  one 
set  not  being  allowed  to  leave  until  relieved  by  the  next  set.  In  this 
manner  the  hammers  were  never  allowed  to  stop,  either  night  or  d^j. 

This  work  was  so  far  completed  in  November,  1870,  as  to  permit  the 
raising  of  a  shaft  in  which  gravel  was  struck.  The  tunnel  will  however 
be  carried  some  400  or  500  feet  farther,  so  as  to  reach  the  center  of  the 
channel. 

The  flume  extends  from  the  head  of  the  tunnel  to  the  bank'  of  the 
Tuba  Eiver,  into  which  the  tailings  fall,  a  distance  of  4,650  feet.  That 
portion  of  the  flume  which  is  in  the  tunnel  is  42  inches  wide  and  26 
inches  deep ;  that  portion  outside  the  tunnel  is  48  inches  wide  and  30 
inches  deep — the  whole  having  a  grade  of  one-half  inch  to  the  foot. 
The  flume  is  lined  with  the  hard  rock  taken  out  of  the  tunnel  for  a 
depth  of  one  foot.  This  lining,  it  is  expected,  will  last  for  six-  months ; 
it  will  be  taken  up  and  turned  after  the  first  run. 

I  am  indebted  to  Mr.  Lyman  Ackley,  of  Smartsville,  secretary  of 
the  Blue  Point  Gravel  Company,  and  one  of  the  earhest  miners  of  this 
district,  for  the  following  details  of  this  extensive  operation:  "In  prose- 
cuting this  work  9,000  pounds  of  steel  drills  have  been  worked  up ; 
nearly  10,000  bushels  of  coal  for  smith-shop ;  1,327,900  points  sharpened 
on  drills ;  94,000  feet  of  lumber  used  in  work-shops,  out-buildings,  &c.; 
600  kegs  of  blasting  powder ;  275  pounds  of  nitro-glycerine ;  600  boxes 
of  the  best  candles ;  4,400  pounds  of  giant  powder ;  65,000  feet  of  fuse ; 
for  engine  and  foundery  work  $5,175  has  been  paid ;  4,400  feet  of  the 
flume  are  lined  with  quarried  rock  12  inches  thick;  140,000  feet  of  lum- 
ber was  used  to  build  the  flume;  it  will  require  8,000  pounds  of  quick- 
silver to  charge  the  same;  800  inches  of  water  will  be  used  on  the  mine 
per  day,  at  a  cost  of  $80  per  dav.  The  cost  of  these  entire  improve- 
ments is  $150,000." 

Among  other  bed-rock  tunnels  now  in  progress  near  Smartsville  we 
note:  The  Pactolus,  800  feet,  nearly  completed;  Pittsburg  and  Yuba 
Eiver  Mining  Company,  1,700  feet,  half  completed ;  Blue  Gravel  Com- 
pany, 1,500  feet,  two-thirds  completed. 
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Powder  blasts. — One  of  the  characteristics  of  mining  operations  at 
Smartsville  is  the  use  of  large  quantities  of  powder  in  blasts  for  the 
purpose  of  breaking  up  the  cemented  banks  jDreparatory  to  washing 
them  off.  Blasts  of  200  or  300  kegs  are  of  almost  monthly  occurrence, 
but  blasts  of  such  dimensions  as  the  one  exploded  in  December,  1870,  by 
the  Blue  Point  Gravel  Mining  Company,  in  which  2,000  kegs  of  powder 
were  exploded,  are  sufficiently  rare  to  merit  a  detailed  description.  The 
bank  to  be  raised  in  this  instance  was  73  feet  deep,  275  feet  long,  and 
200  feet  wide.  The  annexed  diagram  will  convey  some  idea  of  the  man- 
ner in  which  the  powder  was  distributed : 

The  ring  on  the  diagram 
represents  the  termination 
of  the  incline  from  the  tun- 
nel, 73  feet  below  the  sur- 
face. From  this  point  a 
main  drift  was  run,  with 
cross  drifts  as  laid  down  in 
the  diagram — each  drift 
being  3  by  4  feet  in  dimen- 
sions. The  blast  was  dis- 
charged by  a  galvanic  bat- 
tery, for  which  purpose 
wires  were  carried  through 
the  main  drift— going  in 
on  one  side  of  thexjross- 
drifts,  thence  passing  out 
through  the  drifts  on  the 
opposite  sides.  A  cart- 
ridge, connected  with  the 
wire,  was  then  placed  in  a 
keg  of  .powder  in  each  of 
the  cross-drifts — there  be- 
ing ten  points  at  which  the 
powder  was  fired  simulta- 
neously. The  heads  were 
taken  out  of  the  kegs  of 
powder — of  which  2,000 
were  used  in  this  blast — 
equally  distributed 
through  the  drifts.  The 
mouth  of  the  main  drift  to  the  first  cross-drift  was  then  firmly  tamped,  leav- 
ing a  large  open  space  in  the  balance  of  the  drifts,  which  greatly  increased 
the  explosive  effects  of  the  powder,  and  the  blast  was  fired.  The  result 
was,  that  the  entire  mass  of  earth,  comprising  150,000  cubic  yards,  was 
raised  from  6  to  10  feet  and  thoroughly  loosened.  The  first  "fifty  days' 
run"  after  this  blast  yielded  a  very  large  return  of  gold.  From  100 
boxes  (1,200  feet  of  flume)  at  the  head  of  the  tunnel,  $12,2()0  was  taken, 
leaving  230  boxes  of  the  lower  end  of  the  flume  untouched. 

BETWEEN  THE  MIDDLE  AND   SOUTH  YUBAS. 
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The  easterly  extremity  of  the  Smartsville  deposit  is  found  at  Mooney 
Flat,  one-half  mile  from  the  grounds  of  the  companies  above  described. 
From  this  point  to  French  Corral,  on  the  north  bank  of  the  South  Yuba, 
distant  ten  or  twelve  miles  on  an  air-line,  there  are  no  surface  traces  of 
the  ancient  channel.    It  is  probable  that  the  gravel  range  extending 
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from  French  Corral  tlirough  Bircliville  and  Sweetlancl  to  the  Middle 
Fork  of  the  Yuba  Eiver,  near  North  San  Juan,  is  identical  with  the 
Smartsville  deposit,  and  that  between  Mooney  Flat  and  French  Corral 
it  has  been  broken  by  the  South  Yuba,  which  runs  through  a  gorge 
nearly  1,G00  feet  lower  than  the  bed-rock  of  the  ancient  channel  at 
French  Corral.  The  fact  that  the  deposit  does  not  make  its  appearance 
between  the  south  bank  of  the  South  Yuba  and  Mooney  Flat,  may  be 
accounted  for  by  taking  into  consideration  the  denuding  action  of  Deer 
Creek,  once  a  powerful  stream,  which  runs  on  about  the  same  level  as 
the  bed-rock  of  the  ancient  channel.  The  eroding  action  of  these  two 
streams  has  undoubtedly  broken  up  and  scattered  the  ancient  channel 
deposit  between  the  points  above  named.  From  French  Corral  to 
Moore-s  Flat,  a  distance  of  nearly  thirty  miles,  between  the  South  and 
Middle  Yubas,  we  find  a  series  of  mining  towns,  the  most  noted  of 
which  are  aSTorth  San  Juan  and  North  Bloomfleld,  the  latter  place  being 
known  in  early  days  as  "  Humbug."  The  auriferous  deposit  is  not, 
however,  continuous,  and  the  deposits  do  not  belong  to  the  same  sys- 
tem— the  lower  one  coming  in  from  Camptonville  and  the  upper  one 
from  Snow  Tent — the  latter  being  covered  with  volcanic  matter. 

French  Corral. — This  locality  has  been  worked  from  a  verj^  early 
period  in  the  history  of  mining  in  Nevada  County,  and  has  proved  uni- 
formly rich.  The  width  of  the  auriferous  deposit  is  about  1,000  feet, 
with  an  average  depth  of  150  feet — 130  feet  of  which  is  hydraulic  dirt, 
the  balance  being  cemented  gravel  of  suiiicient  hardness  to  require 
crushing.  The  bed-rock  is  granite  and  slate,  with  narrow  seams  of 
quartz  at  the  junction  of  these  formations.  Water  is  brought  from 
Shady  Creek,  a  distance  of  ten  miles,  through  a  ditch  having  a  capacity 
of  2,500  inches,  and  which  cost,  with  its  reservoirs,  at  least  $150,000. 
Water  is  sold  at  12^  cents  per  inch.  The  ditch  is  owned  by  W.  M.  Eddy 
&  Co.,  who  also  conduct  the  most  extensive  mining  operations  in  this 
locality.  They  own  1,800  feet  on  the  channel,  and  use  1,000  inches  of 
water  per  day,  running  their  dirt  through  a  tunnel  1,000  feet  in  length 
and  2,500  feet  of  flume.  They  have  also  a  fifteen-stamp  mill  for  crush- 
ing the  cement.  Two  other  mills  are  in  operation  here — the  Emjnre, 
twenty  stamps,  and  the  Kansas  Company,  ten  stamps.  The  latter  com- 
pany are  now  taking  out  between  $400  and  $500  per  day. '  Eddy  «&  Co.'s 
mill  has  fifteen  stamps,  of  650  pounds  each,  run  by  a  "hurdy-gurdy" 
wheel  12  feet  in  diameter,  using  75  inches  of  water  under  a  fall  of  146 
feet.  This  company  has  been  using  one-eighth-inch  screens,  but  pro- 
pose to  change  them  for  screens  having  quarter-inch  apertures.  This 
will  permit  the  escape  of  the  small  pebbles,  and  will  increase  the  crush- 
ing capacity  of  the  mill  from  eighty  to  one  hundred  tons  per  day.  One  of 
the  companies  operating  here  has  tried  this  exjieriment  with  satisfactory 
results,  having  increased  their  crushing  capacity  25  per  cent,  without 
any  diminution  of  the  product  per  ton.  The  gravel  crushed  in  Eddy  & 
Co.'s  mill  has  averaged  between  $4  and  $5  per  ton,  and  the  expense  of 
milling  and  mining  has  not  exceeded  $53  per  day,  or  70  cents  per  ton, 
(or  16  cubic  feet.)  The  cement  is  loosened  by  powder  blasts  and  the 
mining  carried  on  above-ground.  For  this  purpose,  powder  drifts  are 
run  with  single  hand-drills,  and  fine  powder  usecMn  the  blast  holes. 
Mr.  Eddy  estimates  the  advantages  of  this  over  the  old  system  (large 
drills  and  coarse  powder)  at  fully  30  per  cent.  The  construction  of  two 
bed-rock  tunnels  is  in  contemplation  here,  each  of  which  will  be  from 
1,600  to  1,800  feet  in  length,  and  will  debouch  on  the  South  l^uba  Eiver. 
On  account  of  the  many  seams  found  in  the  bed-rock,  the  cost  of  run- 
ning tunnels  here  rarely  exceeds  $15  per  linear  foot.    The  estimated 
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gold  product  of  Frencli  Corral  for  1870  is  $200,000  and  the  same 
amount  may  be  anticipated  for  1871.  From  Frenck  Corral  to  Birch ville, 
a  distance  of  two  miles,  less  than  one  thousand  feet  of  the  bed-rock  has 
been  stri^jped,  and  it  is  estimated  that  not  more  than  one-tenth  of  the 
surface  dirt  has  been  run  off. 

Bircliville  and  Sweetland. — At  Birchville  the  Bedrock  Tunnel  Com- 
pany have  just  completecl  a  tunnel  from  the  Middle  Yuba  2,000  feet  in 
length,  at  a  cost  of  $36,000.  This  company  do  not  own  enough  surface 
ground  to  remunerate  them  for  this  extensive  work,  and  until  the  sur- 
face ground  and  the  tunnel  are  owned  by  one  company  but  little  work 
will  be  done  at  this  place,  though  the  ground  is  known  to  be  rich.  At 
Buckeye  Hill,  near  Sweetland,  the  Buckeye  Hill  Mining  Company,  an 
English  corporation,  are  carrying  on  extensive  operations,  with  good 
prospects  for  large  returns  for  1871. 

J^orth  San  Juan. — This  was  formerly  one  of  the  most  populous  mining 
towns  of  Nevada  County,  but  is  now  suffering  from  the  stagnation  inci- 
dent to  the  exhaustion  of  the  most  accessible  ground.  There  is  yet 
much  ground  to  work,  but  the  present  price  for  water — IGf  cents  per 
inch^does  not  afford  remuneration  to  small  owners,  a,nd  many  claims 
are  passing  into  the  hands  of  the  ditch  company.  When  the  claims 
here  shall  have  been  consolidated,  extensive  operations  will  be  resumed. 
During  the  past  season  only  four  claims  have  used  water. 

TJie  American  Gomjyany's  claims. — The  beneficial  effects  of  consolida- 
tion may  be  illustrated  by  the  success  which  has  attended  the  operations 
of  this  company.  The  grounds  of  the  American  Company  are  located 
on  Manzanita  Hill,  about  one  and  a  half  miles  west  of  the  town  of  North 
San  Juan.  Commencing  at  the  bluff  overhanging  the  Middle  Yuba, 
their  claim  runs  4,000  feet  in  a  southerly  direction — the  general  course 
of  the  channel  being  from  north  to  south,  and  the  grade  of  the  old  river- 
bed falling  at  the  rate  of  90  feet  to  the  mile.  The  width  of  the  pay  dirt 
is  from  300  to  450  feet,  with  an  average  depth  of  175  feet  from  surface 
to  bed-rock.  The  bed-rock  is  granite,  and  has  a  well-defined  seam  or 
crack  running  through  it,  from  north  to  south,  near  the  middle  of  the 
channel,  and  penetrating  to  unknown  depths.  This  seam  has  been 
found  800  feet  below  the  bed  of  the  old  channel,  at  a  point  where  the 
main  bed-rock  tunnel  has  been  commenced;  and  the  various  tunnels  of 
the  company,  commencing  on  the  hillside  overhanging  the  Middle  Yuba, 
have  followed  it,  thereby  diminishing  the  expense  of  running  these  tun- 
nels from  $40  to  $15  per  linear  foot.  The  g:round  of  this  company  was 
worked  as  early  as  1853,  but  it  did  not  pass  into  the  hands  of  the  present 
owners  till  186*3,  when  additional  ground  was  purchased  from  time  to 
time,  at  an  expense  of  over  $140,000,  until  the  present  extensive  tract 
was  acquired.  This  tract  has  a  superficial  area  of  about  forty-two  acres, 
and,  estimating  its  average  breadth  at  450  feet,  and  depth  at  175  feet, 
would  give  11,597,100  cubic  yards  of  auriferous  dirt.  Considerably  less 
than  one-half  of  this  immense  tract  has  been  run  off  and  has  yielded 
$1,000,000,  of  which  $400,000  has  been  profit.  Estimating  the  product 
of  the  remaining  ground  at  28  cents  per  cubic  yard,  which  is  lower  than 
the  estimates  of  Professor  Silliman  or  Professor  Lauer  for  this  mining 
region,  and  consistent  with  the  past  results  of  theworking  of  the  com- 
pany, I  am  warranted  in  the  belief  that  this  claim  will  yet  produce 
$2,000,000,  of  which  more  than  one-half  will  in  future  be  realized  as 
l^roflt.  Even  with  the  present  improvements  in  th.s  branch  of  mining, 
it  is  not  probable  that  the  undeveloped  ground  of  the  company  can  be 
washed  off'  in  less  than  sixteen  years,  without  taking  into  consideration 
the  lower  grade  of  dirt  left  on  the  sides  of  the  channel,  or  the  cement 
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on  the  bed-rock  which  requires  crushing.  The  company  are  now  run- 
ning from  500  to  800  inches  of  water  x)er  twenty-four  hours,  using  four 
two-and-a-half-inch  streams  and  a  "  Craig  Monitor"  nozzle  of  six  inches 
diameter,  as  occasion  requires.  Water  here  is  an  expensive  item,  cost- 
ing 10|  cents  per  inch;  but  this  company  have  an  arrangement  by 
which  they  pay  12^j  cents  per  inch  for  the  excess  over  500  inches  used 
in  twenty -four  hours.  Since  opening  the  ground  they  have  constructed 
over  6,000  feet  of  tunnel,  and  have  laid  nearly  10,000  feet  of  flume,  of 
which  6,000  feet  is  now  in  use.  These  tunnels,  commencing  at  the 
highest,  are  of  the  following  dimensions:  No.  1,  300  feet 5  No.  2,  600 
feet;  (these  two  are  no  longer  used,  having  run  oif  all  the  ground 
they  opened  ;)  No.  3,  1,800  feet ;  No.  4,  2,500  feet.  The  present  wash- 
ing is  through  the  two  latter.  Tunnel  No.  5  (the  lowest)  will  be 
the  longest,  and  will  open  the  entire  ground  of  the  company.  It  was 
commenced,  on  the  seam  or  cracli  above  referred  to,  about  200  feet 
above  the  level  of  the  Middle  Yuba,  and  will  have  a  total  length  of 
nearly  one  mile.  It  will  be  7  feet  in  height,  from  roof  to  bottom  of  flume, 
and  5  feet  wide.  It  rises  from  the  mouth  at  the  rate  of  one  foot  in  six- 
teen, and  will  strike  the  gravel  near  the  back  line  of  the  company's 
ground.  One  thousand  feet  have  been  completed,  (Nov.  1,  1870,)  and 
contract  let  for  one  thousand  more,  at  $15  per  linear  foot.  When  3,500 
feet  have  been  run,  a  shaft  will  be  raised,  a  flume  put  in,  and  ground 
will  be  run  through  it,  but  the  main  tunnel  will  be  carried  on  slowly  to 
completion.  The  American  Company  has  extraordinary  facilities  for 
saving  its  gold,  by  reason  of  its  natural  advantages  of  location.  The 
northern  extremity  of  the  ground  terminates  on  a  bold  bluff  overhang- 
ing the  Middle  Yuba,  and  from  800  to  1,000  feet  above  that  stream. 
The  company  have  availed  themselves  of  this  advantage  by  the  con- 
struction of  a  system  of  dumps  and  undercurrents,  of  which  there  are 
twenty-five — some  of  the  dumps  having  a  perpendicular  fall  of  20  feet 
or  more,  followed  by  the  most  improved  undercurrents.  As  the  term 
"undercurrents"  is  often  used  in  the  descri})tion  of  this  class  of  claims, 
a  brief  description  will  be  aproi^os.  They  consist  of  a  set  of  side  flumes, 
from  10  to  15  feet  in  width,  arranged  alongside  of  the  main  flume, 
which  is  opened  at  intervals,  where  a  sufficient  fall  can  be  had,  and 
close  to  the  mouth  of  the  opening,  open  riffles,  made  of  heavy  iron  bars, 
are  i^laced,  through  which  descend  the  fine  gravel  and  flour  gold  into 
the  undercurrent,  while  the  larger  masses  pass  on  through  the  main 
flume  until  they  are  sufficiently  broken  up  to  pass  into  the  next  under- 
current. The  undercurrent  is  so  arranged  as  to  be  wider  for  the  first 
few  feet,  causing  the  water  to  spread  and  run  slower,  and  then  the 
undercurrent,  being  heavily  charged  with  quicksilver  and  completely 
riffled,  naturally  catches  the  gold.  In  some  claims  a  succession  of  these 
undercurrents,  for  half  a  mile  or  more,  exists,  and  the  last  often  pays 
from  $100  to  $300  per  year  for  cleaning  up.  In  consequence  of  these 
facilities  a  greater  proportion  of  the  gold  is  saved  here  than  in  any  claim 
which  has  come  under  our  observation.  The  total  length  of  flumes  is 
6,000  feet,  to  charge  which  1,600  pounds  of  quicksilver  are  used,  at  a  cost 
of  between  $1,100  and  $1,200.  The  company  have  their  own  inrnace 
for  retorting  and  melting,  and  turn  out  their  product  in  bars,  which  are 
sent  to  San  Francisco  to  be  refined.  They  have  also  an  eight-stamp 
mill,  run  by  water-power,  for  crushing  their  cement.  The  mill  will  crush 
about  forty  tons  per  day,  but  is  not  in  constant  use.  Chinamen  are 
employed  to  clean  the  bed-rock,  which  is  picked  down  a  few  inches  and 
swept  clean  with  hand-brooms.  Besides  the  Chinese,  from  sixteen  to 
twenty  white  men  are  employed.    The  underlying  gravel  and  cement 
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is  very  bard  in  places,  and  requires  the  use  of  blasts.  An  average  o* 
1,000  kegs  of  powder  is  used  for  this  purpose,  at  a  cost  of  $2  80  per  keg. 
One  of  the  objects  of  interest  at  this  claim  is  the  great  "pot-hole." 
This  hole  has  been  worn  in  the  solid  granite  bed-rock  of  the  old  channel 
by  the  action  of  a  rapid  current  turning  a  large  stone  of  some  harder 
material  than  the  granite.  The  hole  is  the  shape  of  an  inverted  cone — 
six  feet  in  diameter  at  its  mouth,  and  tapering  to  a  diameter,  of  six  inches 
at  the  bottom,  a  distance  of  fifteen  feet.  At  the  bottom  was  found  a 
round  stone — probably  the  same  one  which,  commencing  at  the  top,  wore 
its  way  downward  by  attrition,  reducing  its  size  from  several  feet  in 
diameter  to  a  few  inches.  It  would  be  an  interesting  problem  to  ascer- 
tain the  length  of  time  the  stone  was  occupied  in  this  process.  Among 
the  many  ingenious  contrivances  introduced  here  is  a  set  of  signals, 
twelve  in  number,  communicating  by  ropes  between  the  mouth  of  the 
lower  tunnels  and  the  men  engaged  in  piping  on  the  bank  above.  By 
the  simple  movement  of  a  hand  on  a  dial,  any  one  of  twelve  signals 
is  instantaneously  shown  on  the  roof  of  the  mill,  where  it  may  be 
seen  for  a  distance  of  half  a  mile.  By  this  means  the  water  can  be  shut 
off  without  sending  a  man  a  half  a  mile  to  deliver  a  message  from  the 
fiumes.  The  owners  of  this  claim  are  nearly  all  practical  miners,  and  a 
majority  of  them  work  on  the  claim,  which  is  superintended  by  Mr.  T. 
S.  Orall,  who  opened-the  ground  in  1853,  and  has  been  one  of  the  largest 
owners.  Statistics  of  interest  relative  to  this  claim  were  furnished 
last  year  by  Anson  B.  Swan,  and  will  be  found  on  page  58  of  Eeport  for 
1870.  The  American  Company's  claim  is  one  of  the  most  valuable  min- 
ing properties  in  California,  and  its  success  has  stimulated  more  active 
operations  in  this  branch  of  mining. 

North  Bloomfield  and  vicinity. — Ascending  the  ridge  between  the  South 
and  Middle  Yubas,  we  lose  the  gravel  range  of  French  Corral  and  Sau 
Juan,  which  has  been  broken  off  by  the  Middle  Yuba,  and,  passing  over 
a  strip  of  unproductive  ground  between  San  Juan  and  Shady  Creek,  we 
find  the  second  or  higher  deposit  of  the  "  divide,"  which  extends  from 
Moore's  Flat  to  Cherokee,  a  distance  of  about  fifteen  miles,  and  has  a 
width  of  from  two  to  four  miles,  covering  nearly  the  whole  ground  be- 
tween the  two  rivers.  The  higher  portion  of  this  deposit  has  been  cov- 
ered with  lava  or  volcanic  ashes,  and  the  lower  portion  has  been  worked 
until  the  outlet  has  been  filled  by  the  accumulated  tailings,  necessitat- 
ing the  construction  of  long  bed-rock  tunnels,  to  empty  in  either  the 
Middle  or  South  Tuba  before  this  vast  extent  of  ground  can  be  properly 
worked.  An  illustration  of  the  extent  of  these  accumulations  is  afforded 
at  the  crossing  of  Shady  Creek,  near  Cherokee.  At  this  point  there 
formerly  stood  a  saw-mill  on  the  banks  of  the  creek ;  the  boilers  of  this 
mill  were  supplied  by  a  water-tank  which  stood  higher  up  on  the  bank 
of  the  stream.  The  tailings  from  above  so  encroached  on  the  mill  that 
it  was  rendered  useless  and  taken  down;  the  tank,  however,  remained, 
and  the  timbers  of  which  it  was  composed  are  now  seen  crop])ing  up 
above  the  tailings  a  distance  of  several  inches.  Another  "run"  will 
completely  obliterate  all  traces  of  this  landmark  of  early  times.  The 
depth  of  tailings  here  cannot  be  less  than  70  feet.  The  towns  of  Chero- 
kee and  Columbia  Hill  are  fast  decaying,  although  surrounded  with 
rich  ground,  and  will  never  know  their  former  prosperity  till  capital 
comes  to  the  rescue  and  buys  out  the  present  owners. 

Among  other  well-known  localities  in  this  vicinity  are  Badger  and 
Grizzly  Hills.  The  distance  from  Badger  to  Grizzly  Hill  is  seven  miles; 
a  heavy  gravel  deposit  covers  the  whole  distance,  from  one  to  five  liun- 
dred  feet  deep,  and  from  one  to  foui-  thousand  feet  in  width,  and,  so  far 
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as  developed,  very  rich.  There  are  but  two  places  in  this  vast  deposit 
(Badger  and  Grizzly  Hills)  where  it  can  be  opened  to  advantage.  Bad- 
ger and  Grizzly  Hills  are  the  keys  to  this  whole  deposit.  The  want  of 
capital  has  so  far  j)revented  its  opening.  Tlie  Badger  Hill  and  Chero- 
kee Mining  Company  (an  incorporated  company)  is  now  working  on 
Badger  Hill.  At  Columbia  Hill  the  Union  Company  are  running  four 
hundred  inches  of  water  from  the  North  Bloomfleld  Company's  ditch 
with  encouraging  results. 

North  Bloomfield  Gravel  Mining  Company. — This  company  is  a  San 
Francisco  corporation,  and  is  composed  of  some  of  the  wealthiest  resi- 
dents of  that  city,  ^hey  have  acquired  by  location  and  purchase  1,500 
acres  of  mining  ground,  for  which  they  have  obtained  a  patent  under 
the  recent  act  of  Congress.  If  we  estimate  that  1,200  acres  of  this  tract 
is  available  mining  ground,  with  an  average  depth  of  180  feet — and  this 
is  not  too  high  an  average — we  find  that  this  company  has  348,480,000 
cubic  yards  of  auriferous  dirt  and  gravel,  of  which  not  more  than  400,000 
or  500,000  cubic  yards  have  been  removed.  At  20  cents  per  cubic  yard, 
(which  is  about  the  average  yield  of  this  region,)  this  ground  has  a  pro- 
ducing capacity  of  $69,600,000.  In  making  this  'calculation,  it  will  be 
borne  in  mind  that  while  much  of  the  surface  dirt  will  not  yield  over  a 
few  cents  per  cubic  yard — perhaps  not  more  than  enough  to  pay  the 
expenses  of  running  off — we  can  safely  put  the  lower  strata  at  20  cents 
per  cubic  foot,  or  $5  40  per  cubic  yard.  The  following  account  of  the 
operations  of  this  company  is  taken,  by  permission,  from  the  Mining 
and  Scientific  Press  of  San  Francisco,  to  which  it  was  furnished  by  the 
ofi&cers  of  the  company :  "  The  North  Bloomfield  Gravel  Company  have 
constructed  a  ditch  from  Big  Canyon  Creek  to  Bloomfield,  a  distance  of 
forty  miles,  with  a  carrying  capacity  of  3,000  inches.  This  ditch  has 
cost  about  $500,000,  and  is  the  best  constructed  and  most  substantial 
one  in  the  State.  They  have  also  constructed  a  dam  across  Big  Can- 
yon Creek  at  Bowman's  Eanch,  65  feet  high  and  215  feet  in  length, 
giving  them  a  reservoir  capable  of  retaining  400,000,000  cubic  feet  of 
water.  In  addition  to  this  immense  su^^ply  of  water,  the  company  own 
several  important  water  rights  in  the  line  of  their  ditch,  which  afford  a 
large  amount  of  water  during  the  rainy  season.  They  also  own  the 
Eudycan  reservoir,  formerly  owned  by  an  English  company,  distant  thir- 
teen miles  from  the  line  of  their  present  ditch.  This  is  the  largest  reser- 
voir in  the  State,  and  cost  the  English  company  over  $100,000.  From 
Bloomfield  this  company  have  constructed  another  ditch,  seven  mileslong, 
to  Columbia  Hill,  to  supply  water  to  the  Union  Gravel  Mining  Com- 
pany, a  majority  of  the  stock  of  which  is  owned  by  the  North  Bloomfield 
Gravel  Mining  Company.  The  mining  claims  of  this  company  are  at 
present  fitted  with  pipes,  &c.,  costing  some  $40,000.  Their  network  of 
mining  flumes  is  about  one  and  a  quarter  miles  in  aggregate  length, 
varying  in  width  from  40  to  72  inches.  When  these  claims  are  running 
their  full  capacity,  they  will  use  three  monitors,  each  capable  of  carrying 
1,200  inches  of  water;  also  what  is  known  as  a  goose-neck,  carrying 
some  600  inches  of  water.  These  pipes  are  used  under  a  head  of"^  300 
feet,  and  it  is  estimated  that  the  capacity  of  the  Avork  is  an  ability  to 
mine  100,000  tons  of  gravel  each  twenty-four  hours.  When  the  works 
are  in  full  operation  they  will  use  about  80,000,000  gallons  of  water  per 
dshj.  The  company  is  now  running  1,500  inches  per  day.  The  various 
flumes  are  so  arranged  that  the3^  can  clean  up  without  stopping  the 
work  of  mining.  The  main  flumes  are  paved  with  stone,  the  branches 
with  wooden  blocks.  The  grade  of  the  flumes  is,  as  a  general  thing,  6 
inches  to  each  box  of  12  feet,  although  some  of  them  are  upon  a  gxade 
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of  5  inches.  The  company  have  steadily  prosecuted  their  work  for  the 
past  three  or  four  years,  and  when  their  subterranean  works,  now  being 
carried  on,  are  completed,  no  one  can  doubt  that  great  results  will  be 
obtained  in  the  way  of  dividends.  This  company's  new  ditch  was  fin- 
ished and  washing  commenced  September  15,  1870." 

A  ]>rospecting  shaft  has  been  sunk  to  demonstrate  the  depth  of  the 
gravel  and  the  pitch  of  the  bed-rock,  preparatory  to  a  survey  for  a  gi- 
gantic bed-rock  tunnel.  The  shaft  struck  bed-rock  at  a  depth  of  208 
feet,  (November,  1870,)  and  shows  a  fair  quality  of  blue  gravel,  138  feet 
in  thickness,  and  very  rich,  at  the  bottom. 

Iloore's  Flat  and  vicinity. — Six  miles  further  up  the  ridge  are  the 
thriving  towns  of  Moore's  Flat  and  Eureka  South,  with  many  smaller 
camps,  in  which  mining  is  actively  carried  on  all  the  year  round,  on 
account  of  the  abundance  of  water,  which  rarely  fails  in  these  high 
regions.  One  company,  at  Moore's  Flat,  report  $65,000  as  the  product 
of  the  season.  The  mining  above  this  point  is  principally  carried  on 
in  drifts  under  the  lava  crust,  and  the  lead  is  lost  in  the  heart  of  the 
Sierras.  Between  North  Bioomiield  (formerly  known  as  Humbug)  and 
Moore's  Flat,  on  the  north  bank  of  the  South  Yuba,  is  the  mining  camp 
of  Eelief  Hill,  where  six  companies  are  engaged  in  hydraulic  mining. 
From  this  point  can  be  seen  the  extensive  auriferous  deposit  between 
the  South  Yuba  and  Bear  Eiver,  on  which  are  situated  the  towns  of 
Alpha,  Omega,  and  Washington.  The  whole  northern  slope  of  this  "di- 
vide "  has  been  worked  for  years,  and  is  yet  comparatively  undeveloped. 
The  general  topography  of  these  divides,  and  the  situation  of  the  de- 
trital  matter,  would  seem  to  indicate  a  general  north  and  south  sweep, 
which  has  been  broken  and  eroded  by  the  modern  streams. 

THE  aEAVEL  MINES  OF  NEVADA  CITY  AND  GRASS  VALLEY. 

These  localities  are  better  known  abroad  for  the  productiveness  of 
their  quartz  mines  rather  than  for  any  notoriety  acquired  from  their 
placers,  which,  however,  were  of  unparalleled  richness.  At  an  early  day 
attention  was  attracted  to  the  richness  of  the  gravel  deposit  lying  under 
the  ridge  to  the  north  of  Nevada  City.  This  ridge  had  been  broken  away 
in  two  places  to  a  depth  of  one  or  two  hundred  feet,  leaving  a  sugar- 
loaf-shaped  mound  between,  and  at  this  point  drifts,  then  called  "  cayote 
holes,"  were  run  to  develop  the  channel.  Many  of  these  claims  have 
been  abandoned,  and  at  present  the  only  extensive  operations  are  carried 
on  by  Marcellus  and  Maltman,  under  and  on  the  Sugar-loaf  referred  to. 

This  deposit  of  gravel  was  discovered  in  the  spring  of  1852,  directly 
north  of  what  was  called  in  early  days  the  old  "  Coyote  Hill,"  the  bed- 
rock in  the  channel  being  some  25  feet  lower  than  that  of  "  Cayote 
Hill."  Its  general  course  is  due  north,  running  through  the  main  ridge, 
and  terminating  at  Selby  Flat,  a  distance  of  about  3,160  feet.  Different 
comi)anies  located  ground,  claiming  from  100  to  500  or  700  feet  on  the 
channel,  and,  with  few  exceptions,  were  largely  rewarded  for  their  ex- 
ertions, some  working  with  windlasses,  whims,  and  steam-engines,  sink- 
ing shafts  or  inclines,  running  tunnels  from  the  shafts,  and  driiting  the 
richest  of  the  bottom  gravel,  using  timbers  usually  4J  feet  in  length, 
and  leaving  in  and  near  the  channel  a  strata  of  gravel  overhead  from 
25  to  30  feet  in  depth,  to  the  lower  strata  of  pipe-clay  which  overlies 
the  gravel  deposit,  though  gravel  and  sand  in  alternate  layers  are  found 
almost  reaching  the  surface.  The  channel  itself,  or  the  lead,  as  it  is 
called  here,  varies  from  80  to  150  ieet  in  width,  but  good  pay  is  found 
the  entire  width  of  the  deposit,  averaging  about  1,000  feet  wide  from 
east  to  west  side. 
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The  present  claims  of  Marceilus  and  Maltman  are  very  extensive, 
tliey  having'  bought  out  nearly  all  their  neighbors.  In  1855  they  com- 
lueuced  a  tunnel  for  the  purpose  of  hydraulic  washing,  which  was  com- 
pleted in  1859,  at  a  cost  of  $30,000.  The  grade  of  this  tunnel  being- 
used  up,  they  decided  to  run  another  a  distance  of  2,400  feet,  which  is  40 
feet  lower  than  the  former,  and  will  enable  them  to  worlc  all  their  ground. 
This  new  tunnel  is  now  two-thirds  completed,  and,  when  finished,  the 
total  cost  will  not  be  far  from  $35,000. 

The  improved  style  of  working  this  mine  has  demonstrated,  during- 
the  past  two  seasous,  that  it  can  be  worked  for  50  per  cent,  of  the  gross 
yield ;  whereas,  in  former  seasons,  when  worked  by  hydraulic  washing 
on  a  small  scale,  the  profits  were  not  more  than  10  jjer  cent,  of  the  gross 
yield. 

I  am  indebted  to  W.  M.  Maltman,  esq.,  of  Nevada  City,  for  the  fol- 
lowing statement  of  the  yield  of  the  gravel  companies  on  this  ridge.  It 
is  taken  from  the  books  of  the  companies : 

Evexsall  &  Co.,  (discovered) $120, 000 

Johnson  &  Co. 30, 000 

Henry,  Craddock  &  Co 75,  000 

Mountain  Summit  Company 125,  000 

Paciiio  Company 120,  000 

Live  OakComx^any 500,000 

Young  America  Company 100, 000 

Bourbon  Company 50,  000 

United  States  Company : 60, 000 

Nebraska  Company 550,  000 

Nevada  Company ' 100, 000 

Keystone  Company 90,  000 


The  above  claims  were  all  drifted. 

The  amounts  of  gold  by  hydraulic  washing  on  this  gravel  deposit  are  : 

French  Company $40,000 

White  &  Co 30,000 

Stewart  &  Co „ 48,000 

O.  M.  Tomlinson 125,000 

Marceilus  &  Maltman 257,000 


As  nearly  as  ever  can  be  ascertained — Total 2,  420, 000 


Three  miles  northwest  of  Nevada  Gity  the  Cement  Hill  Tunnel  and 
Fluming  Company,  a  San  Francisco  incorporation,  are  fitting  up  for 
active  operations  next  season.  The  grounds  of  this  company  have  been 
noted  for  their  immense  yield.  In  1853-'54  the  sum  of  $240,000  was 
taken  from  an  area  of  ground  embracing  less  than  two  acres  of  surface. 

Within  a  few  miles  of  Nevada  City  there  are  large  tracts  of  gravel 
which  will  pay  by  systematic  and  economical  management,  and  the  next 
two  years  will  witness  the  revival  of  many  enterprises  which  could  not 
be  carried  on  under  the  old  system  of  working  these  deposits. 

Grass  Valley,  situated  in  a  basin  surrounded  by  hills  two  or  three 
hundred  feet  in  height,  in  which  are  found  the  quartz  ledges  which  have 
given  this  locality  a  world-wide  fame,  was  noted  in  early  times  for  its 
rich  placers.  These  diggings  were  the  results  of  two  causes — the  de- 
composition of  the  surface  quartz  and  the  dispersion  of  an  ancient  chan- 
nel which  debouched  on  the  basin  near  the  northern  limits  of  th&  pres- 
ent town.  This  channel  had  a  general  course  from  northeast  to  south- 
west, and  was  probably  a  tributary  to  the  ancient  water-course  system, 
as  its  dimensions  are  insignificant  compared  to  those  already  described — 
its  width  from  rim  to  rim  rarely  exceeding  150  feet,  though  it  is  covered  by 
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overlying  gravel,  "wliicli  overlaps  its  rims  for  a  considerable  distance  on 
each  side.  The  slide  or  breakage  on  the  slopes  of  Alta  Hill  attracted  atten- 
tion at  a  very  early  jjeriod,  and  a  tunnel  was  run  in  the  hill,  which  re- 
sulted in  the  development  of  the  rich  ground  of  the  Alta  Company. 
These  claims  yielded  large  returns  for  a  year,  and  were  then  abandoned. 
Tlie  Hope  Gravel  Company. — In  the  early  part  of  1866,  the  Hope  Gravel 
(company  was  incorporated  in  San  Francisco,  with  a  capital  stock  of 
$60,000,  divided  into  3,000  shares,  and  6,000  feet  of  ground,  located  on 
Alta  Hill,  was  purchased ;  the  greater  part  of  this,  however,  was  sup- 
posed to  be  worked  out.  A  systematic  exploration  was  commenced, 
which  continued  without  any  encouraging  discoveries  for  nearly  four 
years,  when  the  present  brilliant  prospects  were  struck.  During  this 
period  forty  assessments  were  levied,  aggregating  $98,250.  Hoisting 
works  were  erected ;  shafts  sunk,  abandoned,  and  commenced  again  in 
more  favorable  locations ;  pumps  and  engines  were  replaced,  until  the 
present  powerful  and  complete  machinery  was  obtained,  when  perse- 
verance and  energy  met  with  its  reward  in  the  striking  of  a  channel  at 
a  point  where  its  existence  had  for  years  been  unsuspected.  In  sinking 
the  various  shafts  of  the  company,  the  following  strata  were  found : 
Eed  loam,  30  or  40  feet;  volcanic  ashes,  about  100  feet;  gravel,  4  or  6 
feet ;  pipe  clay,  60  feet ;  gravel,  1  to  3  feet ;  bed-rock — slate.  The  pres- 
ent working  shaft  of  the  company  was  sunk  to  a  depth  of  240  feet  from 
the  surface,  where  it  struck  the  rim  of  the  "  South  Channel,"  which  had 
been  v^^orked  out  by  the  Alta  Company  and  Eock  Tunnel  Company. 
The  main  drift  was  run  north,  through  the  old  workings,  but  prospect- 
ing failed  to  discover  the  continuation  of  the  Alta  Hill  channel.  In 
this  direction  a  sandy  deposit  was  found,  and  exploration  ceased  until 
Mr.  Brower,  the  i^resent  superintendent,  took  charge  of  the  mine.  Act- 
ing on  the  theory  that  the  sand  was  a  bar  or  island  of  the  old  river,  he 
ran  through  it  150  feet,  and  was  rewarded  by  striking  the  "I^orlh 
Channel,"  a  distance  of  350  feet  from  the  shaft,  which  prosed  to  be  vir- 
gin ground.  Drifts  were  run  east  and  west,  on  the  line  of  the  channel, 
which  proved  to  be  from  80  to  90  feet  wide,  carrying  gravel  equal  to  any 
taken  from  the  Alta  Company's  ground.  These  drifts  demonstrated 
that  the  water-flow  of  this  north  channel  was  in  an  opposite  direction 
to  that  of  the  south  channel;  the  inference  is  that  the  old  river  took  an 
abrupt  bend,  forming  a  horseshoe,  and  left  a  point  of  sand  between  the 
old  workings  and  the  present  discovery.  The  shaft  was  sunk  to  a  suffi- 
cient depth  for  drainage — the  water  from  the  mine  flowing  in  a  "  sump" 
or  well  at  the  bottom  of  the  shaft,  whence  it  is  lifted  to  the  surface  by 
two  10-inch  pumps,  and  carried  to  a  reservoir,  from  which  it  is  conveyed 
to  the  sluice-boxes  for  washing  the  gravel.  The  loose  gravel  is  run 
through  a  sluice  consisting  of  sixteen  boxes,  of  12  feet  eacli  in  length, 
with  a  grade  of  8  inches  to  the  box.  It  is  then  allowed  to  slack,  and  is 
run  through  a  second  time,  with  nearly  as  good  results  as  the  first.  The 
hard  cemented  gravel  and  the  quartz  boulders,  which  are  numerous  in 
this  claim,  will  require  crushing.  For  this  puri)ose  an  8-stamp  mill  has 
been  erected  and  attached  to  the  shaft  of  the  pumping-engine.  This 
engine  is  of  40  horse-power,  and  will  be  used  solely  for  the  battery  and 
pumps,  as  the  hoisting  apparatus  is  run  by  an  independent  engine  of 
20  horse-power.  A  contract  has  been  let  for  cleaning  out  the  old  tun- 
nels, which  will  drain  the  mine  to  some  extent,  and  increase  the  availa- 
ble power  of  the  machinery  by  relieving  it  of  the  duty  of  lifting  large 
quantities  of  water.  Twenty-five  men  are  on  the  pay-roll,  working  ten- 
hour  shifts ;  this  force  can  Be  increased  as  the  drifts  on  the  channel  are 
carried  forward.    Since  the  discovery  of  the  north  channel,  the  yield 
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per  week  has  been  from  sixty  to  oue  linndred  ounces  of  gold  from  the 
sluices,  besides  a  large  amount  of  gravel  retained  for  crushing. 

The  success  of  the  Hope  Company  has  stimulated  active  operations 
along  the  line  of  this  deposit,  and  many  promising  locations  have  been 
made  recently,  among  which  may  be  named  the  Altona,  also  a  San 
Francisco  company,  which  is  opening  ground  between  AJta  Hill  and 
Grass  Valley,  adjoining  the  Hope  Company.  To  the  north  and  west 
several  companies,  penetrating  the  deposit  by  tuunels,  are  taking  out 
pay  gravel.  Webster  &  Co.  are  carrying  on  extensive  operations  in  this 
direction,  and  have  struck  gravel  from  2  feet  to  6  feet  in  thickness 
which  prospects  very  rich.  The  lower  end  of  this  ancient  stream  is 
being  sought  between  the  Grass  Valley  basin  and  Bear  River.  Exten- 
sive exploration  is  also  being  carried  to  the  eastward,  in  the  vicinity 
of  Rough  and  Ready,  and  present  appearances  indicate  a  largely  in- 
creased gold  product  Irom  gravel  mining. 

BETWEEN  GrREENHOKN   CREEK  AND   BEAR  RIVER. 

The  Great  Blue  Lead  is  the  distinctive  appellation  of  one  of  the 
largest  ancient  streams  of  California,  which  is  found  in  the  counties  of 
Sierra,  Nevada,  and  Placer.  The  name  has  been  generally  adopted  on 
account  of  certain  peculiarities  of  the  lower  strata  of  gravel  of  this  chan- 
nel, among  which  the  distinguishing  features  are  the  color  and  hard- 
ness. The  Blue  Lead  has  had  its  greatest  developments  between  Green- 
horn Creek  and  Bear  River,  where  are  located  the  towns  of  Hunt's  Hill, 
(called  Gouge-eye  in  early  times,)  Red  Dog,  You  Bet,  and  Little  York. 
The  peculiar  nomenclature  of  these  towns  gives  the  traveler  an  unfavor- 
able imi^ression  of  the  intelligence  of  the  early  miners.  Such  an  opinion, 
however,  is  erroneous,  for  it  must*be  remembered  that  when  these  places 
acquired  their  present  names  they  were  mere  camps,  without  any  pros- 
pe(its  of  growing  into  towns,  and  the  names  were  given  from  some  acci- 
dental local  event  or  peculiarity  to  a  temporary  camp,  which  subse- 
quently acquired  sufficient  importance  to  have  a  j)ost  office  and  express 
office,  which  had  the  effect  of  perpetuating  the  name,  to  the  great  dis- 
gust of  the  present  residents. 

The  auriferous  deposit  has  a  general  north  and  south  course  until  it 
reaches  You  Bet,  where  it  turns  to  the  east.  Its  width  is  between  half 
a  mile  and  a  mile,  and  the  depth  of  the  deposit  varies  from  100  to  300 
feet — perhaps  more  at  some  places.  The  range  is  intersected  by  deep 
ravines  and  gulches  emx) tying  in  Greenhorn  Creek  or  Bear  River,  which 
in  some  j)laces  have  been  tilled  with  tailings  to  such  an  extent  as  to  ren- 
der further  hydraulic  operations  impossible  until  they  are  removed. 

Cement  miyiing. — The  principal  interest  of  this  region  is  hydraulic  and 
cement  mining.  The  cement  mining  has  been  carried  on  by  tunnels  riin 
to  strike  the  channel,  which  has  been  followed  and  "  breasted  out " 
where  practicable.  The  excessive  hardness  of  the  cement  makes  its  ex- 
traction by  this  means  expensive,  and  the  proceeds  of  a  fortunate  sea- 
son have  often  been  expended  the  next  in  efforts  to  find  the  lead,  which 
is  frequently  lost  in  consequence  of  the  winding  of  the  channel.  The 
channel,  although  carrying  gold  almost  invariably,  is  very  mucli 
"  spotted,"  and  the  large  returns  of  some  of  the  companies  have  been 
taken  from  a  very  limited  area  of  bed-rock. 

In  July,  1867,  there  were,  between  Quaker  Hill  and  Little  York,  nine- 
teen mills,  with  one  hundred  and  sixty-four  stamps,  erected  at  an  aggre- 
gate cost  of  $100,000,  for  crushing  cement,  of  which  eighty  stamps  were 
then  running  regularly.  (Report  for  1869,  page  31.)  In  October,  1870, 
H.  Ex.  10 6 
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but  one  of  tbese  mills,  that  of  Goodspeed  &  Co.,  at  Hunt's  Hill,  was 
running  regularly,  and  two  or  three  others  at  intervals.  Hydraulic 
operations  are  also  suspended  at  ail  these  points,  except  Little  York,  on 
account  of  the  scarcity  of  water  this  season,  which  has  been  remarkable 
for  its  dryness,  but  it  is  probable  that  nest  year  this  branch  of  mining 
will  be  more  extensively  engaged  in,  at  points  where  outlet  is  practica- 
ble, than  for  many  years  i^ast.  The  owners  of  the  cement  claims  for- 
merly worked  by  mills  are  fitting  up  hydraulic  apparatus  for  washing 
off  the  dirt  down  to  the  cemented  gravel,  and  will  not  resume  crushing 
until  this  top  dirt  is  run  off,  when  they  can  pursue  this  business  free 
from  the  disadvantages  and  expense  of  underground  workings.  The 
hydraulic  dirt  is  rich  enough  to  pay  well  at  present  rates  of  water,  (10  to 
12^  cents  per  inch,)  with  the  improved  machinery  now  in  use,  and  it  is 
an  absolute  certainty  that  the  bottom  will  i)ay  largely  when  it  can  be 
mined  and  crushed  without  the  expenses  incident  to  underground  ope- 
rations. Taking  the  aggregate  results  of  channel-mining,  by  means  of 
tunnels  and  drifts,  and  crushing  by  stamps,  on  this  range,  we  should  find 
that  it  has  not  been  a  i)rofitable  business,  considering  the  amount  of 
capital  invested,  although  some  of  the  claims  near  You  Bet  have  at 
seasons  yielded  almost  fabulous  returns. 

Hydraidic  mining. — At  Red  Dog,  operations  are  necessarily  suspended" 
for  want  of  an  outlet.  At  You  Bet,  Williams  «&  Co.,  Brown  &  Co.,  Neece  & 
West,  and  the  owners  of  the  Hydelauff'  ground,  (all  haviug  mills  on  this 
ground,)  are  preparing  for  hydraulic  operations  in  1871.  At  Quaker  Hill, 
Messrs.  A.  A.  Sargent  and  K.  B.  Jacobs  own  extensive  hydraulic  ground, 
w^hich  is  worked  with  all  the  improved  appliances.  These  gentlemen  have 
suspended  crushing  at  their  mill,  (the  Green  Mountain,)  finding  it  un- 
profitable. Chalk  Bluff,  on  the  east  side  of  the  range,  has  been  noted 
for  the  large  quantities  of  silicified  wood  found  in  its  Avashings  at  a 
depth  of  150  to  200  feet ;  specimens  of  this  may  be  found  in  all  the  min- 
eral cabinets  of  California,  and  many  of  those  in  the  Eastern  States. 
In  May,  1866,  S.  ]S^.  Stranahan  &  Co.  located  an  extensive  claim  on 
Chalk  Mountain  ridge,  commencing  near  You  Bet,  and  following  up  the 
center  of  the  ridge  ten  miles,  having  an  average  width  of  one  mile. 
They  have  expended  about  $45,000  on  this  ground — the  greater  part  of 
which  was  disbursed  in  perfecting  the  title.  No  work  has  been  done  on 
this  claim  for  the  past  year,  but  operations  will  be  resumed  in  the  spring 
of  1871  at  four  different  points.  A  section  of  this  claim,  from  openings 
at  various  localities,  shows  the  following  strata :  Lava,  overlaid  with  a 
few  feet  of  soil,  200  feet ;  volcanic  ashes  and  debris,  200  feet ;  pipe-clay, 
150  feet;  white  gravel,  200  feet 3  blue  gravel,  10  to  50  feet;  bed-rock, 
hard  slate.  The  overlying  lava  appears  only  high  up  on  the  ridge,  and 
does  not  come  down  as  far  as  the  towns  named.  The  country  in  the 
vicinity  of  the  head- waters  of  Greenhorn  and  Deer  Creeks  contains  im- 
mense deposits  of  gravel,  which  have  not  been  systematically  worked 
for  want  of  capital. 

The  towns  on  this  range  have  greatly  changed  in  appearance  since 
1867.  Eed  Dog  and  You  Bet  have  been  destroyed  by  fire.  The  first- 
named  town  will  not  be  rebuilt,  former  residents  having  removed  to  You 
Bet,  less  than  a  mile  distant.  Little  York,  then  a  decaying  town,  now 
presents  a  lively  and  i)rosperous  appearance,  the  effects  of  the  consoli- 
dation of  most  of  the  ground  in  a  large  company.* 

*  Since  tlio  above  was  written  an  extousivo  purchase  of  {jronnd  and  wate^-ditcI^(^s, 
comprising  the  valuable  property  of  Neeco  &  West,  and  Edward  Williams,  located 
between  Yon  Bet  and  Eed  Dog,  has  been  made  by  a  London  mining  company,  and  in- 
corporated under  the  name  of  the  Birdseye  Creek  Mining  Company. 
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River  sluicing. — The  future  of  tlie   region  under  consideration  will 
depend  to  a  great  degree  on  finding  an  outlet  for  its  vast  quantity  of 
hydraulic  dirt.     This  can  be  obtained  in  some  places  by  bed-rock  tun- 
nels 5  but  at  other  points  these  are  impracticable,  and  effectual  outlet 
can  only  be  had  by  emptying  the  streams  and  gulches  of  their  vast  ac- 
cumulation of  tailings.    As  an  example  of  the  exteut  of  these  accumu: 
lations,  we  will  take  Bear  Eiver.    This  stream  has  been  filled  to  a  depth 
of  nearly  80  feet  in  the  center,  and  its  former  banks  so  far  covered 
that  tall  piue  trees,  formerly  far  above  the  stream,  have  been  gradually 
engulfed,  season  after  season,  until  now  only  the  top  branches  appear 
above  the  current.     It  is  believed  that  these  tailings  contain  enough 
gold  and  quicksilver  to  pay  a  handsome  i)roflt  for  their  removal,  if  an 
outlet  could  be  found.     A  few  years  since  a  San  Francisco  company  laid 
a  flume  in  the  bed  of  Grreenhorn  Creek,  commencing  at  a  point  where  a 
natural  fall  existed,  with  the  intention  of  washing  out  the  tailings,  but 
an  unusal  flood  of  water  broke  up  the  boxes  the  first  season,  and  the 
enterprise  was  not  resumed,  although  pronounced  feasible  and  profitable 
by  all  the  miners  of  this  vicinit3^      Mr.  Uren,  of  Dutch  Flat,  a  civil 
engineer  and  surveyor,  has  made  a  reconnaissance  of  the  country  be- 
tween Bear  Eiver  and  the  Iforth  Fork  of  the  American  River,  and 
states  that  a  tunnel  could  be  run  through  the  divide  between  these 
streams  which  would  not  exceed  in  length  one  and  a  half  miles.-    As  the 
American  River  runs  through  a  gorge  several  hundred  feet  lower  than 
Bear  River,  this  tunnel  would  empty  Bear  River  and  its  tributaries  and 
open  millions  of  cubic  yards  of  hydraulic  ground  now  without  outlet, 
which  otherwise  can  never  yield  up  its  wealth.    The  quantity  of  tailings 
in  Bear  River  and  its  confluent  gulches  alone,  above  the  mouth  of  the 
supposed  tunnel,  estimating,  on  an  average  width  of  300  feet,  a  depth  of 
75  feet,  and  a  length  of  ten  miles,  would  be  44,000,000  cubic  yards.    We 
know  that  in  early  times  a  large  proportion  of  the  gold  and  quicksilver 
was  lost;  perhaps  20  per  cent,  would  be  too  low  an  estimate  of  such 
losses.    ®f  late  years  the  proportion  of  gold  and  quicksilver  carried  off 
in  the  tailings  has  been  smaller ;  the  amount  could  be  approximated  by 
careful  calculations  of  the  results  of  the  cleaning  up  of  the  last  system 
of  undercurrents  and  tail  sluices  of  the  claims  emptying  into  this  river, 
and  by  some  experiments  at  favorable  points.    Let  us  suppose,  however, 
that  the  general  average  of  the  tailings  will  reach  2^-  cents  per  cubic 
yard,  we  have  an  aggregate  of  $1,100,000,  to  save  which  we  must  con- 
struct a  tunnel  of  say  8,000  feet,  lay  it  in  flume,  and  place  it  in  condi- 
tion for  running  off  the  tailings.     With  the  present  facilities  for  running 
tunnels,  by  means  of  compressed  air,  diamond  drills,  and  giant  powder, 
we  should  not  estimate  the  expense  per  lineal  foot  at  over  $10  or  $12 — 
the  rock  being  an  easily  worked  slate — which  would  give  an  aggregate 
of  $100,000.    Allow  $50,000  for  i:>utting  in  flume  and  incidental  expenses, 
and  we  have  a  total  cost  of  $150,000.     ]!^ow,  if  50  per  cent,  of  the  gross 
amount  estimated  to  be  in  the  river  can  be  saved,  we  have  a  result  of 
$550,000,  less  the  expense  of  cleaning  up  and  original  cost  of  tunnel. 
The  contents  of  these  tailings  have  been  estimated  by  Mr.  Uren  and 
others  at  much  higher  figures  thjin  above.     After  the  tailings  were 
run  oif,  the  tunnel  would  be  valuable  property  as  a  tail-sluice  outlet  for 
many  square  miles  of  hydraulic  ground.     We  have  made  the  calculation 
out  of  curiosity,  but  think  this  is  one  of  the  profitable  mining  enter- 
prises of  the  future. 

The  Little  Yorh  Mining  and  Water  Compamj. — This  is  the  most  exten- 
sive mining  operation  between  Greenhorn  and  Bear  River.  The  com- 
pany was  formed  two  years  since,  and  lias  purchased  a  ad  consolidated 
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miuing'  ground  covering  an  area  of  about  240  acre-s,  one-balf  of  wliicli 
is  located  nt  Little  York,  and  the  balance  at  Liberty  Hill  and  Christinas 
Hill,  a  few  railes  distant.  In  addition  to  the  ground  thus  acquired,  they 
ha;ve  purchased  the  ditches  and  water  right  of  Thomas  Gardner  and  Pat- 
terson and  Maguire,  three  ditches  with  an  aggregate  length  of  forty-five 
miles,  and  having-  sufficient  capacity  to  supply  3,000  inches  of  water.  The 
width  of  the  VAiie  Lead,  which  underlies  all  the  ground  at  Little  York, 
is  from  300  to  500  feet,  but  the  auriferous  deposit  has  a  surface  width  of 
about  one  mile.  The  average  height  of  the  banks  frombedrock  to  sur- 
face is  160  or  180  feet,  of  which  from  20  to  40  feet  is  hard  cement.  The 
company  have  tv.  o  mills  for  crushing  cement,  but  this  treatment  has 
been  abandoned  on  account  of  the  superior  facilities  enjoyed  here  for 
the  construction  of  a  system  of- dumps,  which  serve  to  effectually  break 
up  and  disintegrate  the  hardest  cement,  these  claims  having  outlet  both 
on  Bear  Elver  and  Steep  Hollow,  with  at  least  600  feet  of  fall  to  either 
stream.  They  have  nearly  10,000  feet  of  flnme,  4  to  6  feet  wide,  and 
nearly  four  miles  of  iron  pipe  for  conveying  water  from  their  ditches  to 
the  gTound.  The  company  are  running  but  a  few  hundred  inches,  but 
wrill  run  2,500  inches  next  season  with  the  newly-invented  hydraulic 
nozzles,  v.:  sen  they  expect  to  take  out  from  $12,000  to  $15,000  per  month. 
The  past  season  has  yielded  $7,000  to  $10,000  per  month.  Water  is 
sold  here  at  9  cents  per  inch,  being  cheaper  than  at  any  other  locality 
in  the  State.  * 

The  Hydraulic  Mines  of  Butch  Flat  and  Gold  Bun. — The  districts  of 
Dutch  Flat  and  Gold  Euu,  both  centers  of  rich  hydraulic  districts,  are 
situated  on  the  ridge  dividing  the  waters  of  Bear  Eiver  and  the  North 
Fork  of  the  American  Eiver,  and  are  both  on  the  line  of  the  Central 
Pacific  Eailroad,  which  follows  this  ridge  to  the  main  Sierras.  The 
hydraulic  diggings  here  are  very  extensive,  and  have  been  profitable  to 
an  unusual  degree.  The  channel,  which  presents  all  the  characteristics 
of  the  Bkie  Lead,  is  evidently  the  same  ancient  water-course  developed 
at  You  Bet,  which,  turning  to  the  east  at  Little  York,  passes  under  this 
ridge,  through  Dutch  Plat  and  Gold  Eun  districts,  and  debouches  on 
the  North  Fork  of  the  American  Eiver  at  Indiana  Hill. 

Dutch  Flat  district,  comprising  an  area  of  mining  ground  of  about 
640  acres,  is  situated  at  the  confluence  of  two  ancient  channels— the 
Blue  Lead,  and  a  channel  which  comes  down  the  divide  between  Bear 
Eiver  and  the  North  Fork  of  the  American,  from  east  to  west.  Placer 
mining  was  commenced  at  Dutch  Flat  in  1849,  and  hydraulic  operations 
on  a  large  scale  in  1856  and  1857.  The  main  lead  has  a  width  of  2,000 
feet,  and  an  average  depth  of  240  feet.  Bed-rock  has  been  reached  at 
only  one.point— the  shaft  of  James  Teaff— and  has  nowhere  been  stripped. 
The  bottom  is  known  to  be  very  rich,  but  is  excessively  hard,  and  can- 
not be  profitably  worked  without  a  bed-rock  tunnel.  Two  sniall  mills  of 
eight  stamps  each  were  erected  in  1868  and  inclines  sunk  on  the  rim-rock. 
Eich  gravel  was  struck,  but  the  expense  of  pumping  and  hoisting  on 
such  a  small  scale  caused  the  abandonment  of  the  enterprise.  Hydrau- 
lic mining  has  been  carried  on  here  only  on  a  small  scale  for  two  or  three 
years  past,  the  surface  having  been  washed  off  to  a  depth  of  100  feet  or 
more,  below  which  the  gravel  was  found  so  hard  as  to  require  the  use  of 
large  blasts.  The  present  outlet  will  admit  of  another  bench  being 
washed  off  on  most  of  the  claims,  which  will  pay  well  with  the  use  of 
large  streams  of  water  through  the  improved  nozzles. 

Most  of  the  ground  at  Dutch  Fiat  is  owned  by  individuals  or  com- 


Tliis  claim  has  passed  under  the  control  of  a  company  of  English  capitalists. 
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pariies  in  tracts  varying"  from  twenty  to  fifty  acres.  The  most  extensive 
mining  property  in  tlie  State,  owned  by  one  individnal,  is  that  of  James 
Teaff.  Besides  his  large  area  of  ground,  he  owns  a  tail-sluice  over  one 
mile  in  length,  six  feet  in  width,  and  two  in  depth,  one-half  of  which  is 
in  tunnel.  This  tail-sluice  cost  $55,000,  and  has  been  exceedingly  profit- 
able during  seasons  of  active  mining  operations.  Three  large  ditches 
furnish  water  for  the  Dutch  Flat  and  Gold  Eun  districts,  the  jjrincipal 
ditch  being  that  of  the  South  Yuba  Company.  These  ditches  have  an 
aggregate  capacity  of  7,000  inches.     Water  is  sold  at  12^-  cents  per  inch. 

Gold  Bun  district. — This  district  commences  at  the  line  of  the  Cen- 
tral Pacific  Railroad  and  runs  southerly  two  miles  to  Indiana  Hill,  below 
whicli  the  liforth  Fork  of  the  American  River  has  broken  through  the 
alluvial  deposit.  The  area  of  the  hydraulic  ground  embraces  1,000  to 
1,200  acres,  and  is  owned  and  worked  by  about  forty  companies.  The 
auriferous  deposit  here  is  of  great  depth,  and  the  dirt  much  softer  than 
at  Dutch  Flat;  the  consequence  is  that  an  immense  amount  of  dirt  is 
run  off  every  season,  and  the  natural  outlet  of  the  upper  part  of  the 
district  is  fast  choking  up  witli  tailings.  Operations  must  soon  be  sus- 
pended here  unless  a  bed-rock  tunnel  is  run.  Surveys  have  been  made 
for  such  a  tunnel,  which  will  be  4,000  feet  in  length,  and  when  completed 
will  insure  the  continuance  of  hydranlic  mining  for  many  years.  A 
prospecting  shaft  sunk  to  bed-rock  about  the  center  of  the  district,  and 
the  operations  of  the  cement  mill  at  its  lower  end,  have  satisfactorily 
demonstrated  the  great  extent  and  richness  of  the  blue  cement  on  the 
bottom.  No  blasting  is  required  here,  as  the  dirt  and  gravel  can  be  run 
off'  down  to  the  blue  cement  with  heavy  streams  of  water. 

Hydraulic  operations  on  a,  large  scale  were  not  commenced  here  until 
1862.  From  that  ijeriod  to  1865  the  gold  dust  was  taken  to  Dutch  Flat 
and  other  places  for  sale.  I  am  indebted  to  Mr.  Frank  Moore,  ot 
Moore  &  Miner,  bankers  at  Gold  Run,  for  the  following  statement  of  the 
amounts  of  gold  dust  bought  by  them  from  1865  to  1870 : 

1865 $139,877  02 

1866 237,908  62 

1867 309,812  65 

1868 259,188  05 

1869 189,918  73 

1870,  (up  to  October  1st) 183,384  86 

1, 320,  089  93 
During  this  period  there  was  produced  from  claims,  in  which  M.  &  M. 

had  an  interest,  not  included  in  the  above  statement 62,  814  60 

1, 382, 904  53 
Add  fifty  per  cent,  for  gold  dust  produced  in  the  district  and  sold  else- 
where           691,452  26 

Total 2,074,356  79 


It  will  thus  be  seen  that  in  six  years  this  small  district  has  produced 
over  two  millions  of  dollars.  These  large  returns  are  to  be  attributed 
to  the  quantity  of  ground  run  off",  by  reason  of  the  soft  character  of 
the  dirt,  rather  than  to  its  richness. 

The  most  extensive  claims  in  the  district  are  those  of  Brogan  &  Co., 
at  Indiana  Hill,  a  brief  description  of  which  will  convey  an  idea  of  the 
character  of  mining  operations  here.  This  company  have  a  large  area 
of  ground,  exposing  a  face  of  hydraulic  dirt  240  feet  in  height,  all  of 
which,  except  some  thin  layers  of  pipe-clay  and  sand,  is  pay-dirt,  with 
no  indication  of  the  proximity  of  the  lower  strata  of  blue  cement.    The 
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bank  exLibits  alternate  layers  of  liydraulic  dirt,  gravel,  sand,  and  pipe- 
chij,  vritb  an  occasional  layer  of  lignite,  a  few  inches  in  thickness,  %vhich 
is  fonnd  at  a  depth  of  from  200  to  240  feet.     They  run  1,000  inches  of 
water  per  twenty-four  hours,  through  t-^o  Hoskiu  nozzles,  4J  inches 
diameter  each,  under  a  x)ressure  of  290  feet.     The  Hoskin  nozzle  is  a 
"■-ocal  invention,  and  does  not  materially  differ  in  its  oj)erations  from 
those  already  described.     Formerly  500  inches  were  run,  in  four  streams 
of  2|^  inches  in  diameter  each,  requiring  a  man  to  each  stream.     Through 
these  streams  water  could  be  effectively  thrown  more  than  100  feet; 
but  the  improved  nozzles  wdll  do  execution  at  200  feet,  dispense  with 
the  labor  of  two  men,  insure  safety  of  human  bfe  in  case  of  the  banks 
suddenly  caving — which  maybe  always  anticipated  here  from  the  height 
oi"  the  bank  and  the  softness  of  the  dirt — and  will  run  off  100  per  cent, 
more  dirt  than  the  same  amount  of  water  run  through  2^  inch  nozzles. 
This  immense  body  of  water  is  conducted  from  the  ditch  to  the  dis- 
tributor in  iron  pipes  500  feet  in  length,  having  a  diameter  of  27  inches 
at  the  discharge-box.     The  pressure  is  so  great  that  the  strongest  dis- 
tributors, made  of  cast  iron  ^  inch  thick,  are  required,  and  these  some- 
times burst.     Messrs.  Brogan  &  Co.  will  open  this  ground  next  season 
through  their  new  sluice-tunnel,  1,200  feet  in  length.    This  tunnel,  which 
is  40  feet  above  bed-rock  at  its  starting  point,  and  probably  100  at  its 
terminus — the  ground  getting  deeper  as  it  runs  back  in  the  hill — will  be 
continued  700  feet  farther  until  it  reaches  the  back  line  of  their  ground. 
Indiana  Hill  Cement  Mining  Company. — The  only  cement  mining  car- 
ried on  here  is  by  the  Indiana  Hill  and  Mining  Company  at  the  lower . 
end  of  the  district.    This  company  commenced  operations  several  years 
since  at  a  point  where  the  ancient  channel  bed-rock  is  broken  off  and 
denuded  by  the  deep  gorge  through  which  runs  the  North  Fork  of  the 
American' Eiver.     This  company  have  ground  1,600  feet  in  length  by 
about  400  feet  in  width.     The  width  of  the  channel  at  this  point  is 
undefined,  and  extends  for  several  hundred  feet  on  either  side  of  this 
comj)any's  ground ;  or  i)erhaps  there  is  a  confluence  of  two  channels 
here.     The  claim  is  worked  through  a  tunnel  200  feet  in  length,  20  feet 
in  width,  and  10  feet  in  height,  from  which  drifts  have  been  run  and 
extensive  breastings  made.    Although  10  feet  in  height  of  pay  has  been 
taken  out,  there  is  milling  cement  left  overhead.     The  tunnel  is  run  on 
the  bed-rock,  and  drains  the  ground  as  it  progresses.    The  car-loads  ol 
cement  are  run  out  on  a  tramway  a  distance  of  600  feet  from  the  mouth  ol 
the  tunnel  to  the  mill  of  the  company.     This  is  an  eight-stamp  mill,  run 
by  a  ''  hurdy-gurdy"  wheel  8  feet  in  diameter,  using  75  inches  of  water 
Tinder  a  pressure  of  75  feet,  and  has  a  crushing  capacity  of  thirty  to 
thirty-six  tons  per  day,  according  to  the  hardness  of  the  cement.     The 
cost  of  th«  milling  and  raining  will  j)robably  not  exceed  $1  50  per  ton. 
The  claim  is  worked  very  skillfully  and  economically.     The  occurrence 
of  large  boulders  and  the  hardness  of  the  cement  renders  expensive 
timbering  unnecessary.    Very  little  water  has  been  met  Avith,  and  that 
runs  off'  by  the  tunnel.     The  oiEcers  decline  at  present  giving  a  state- 
ment of  their  receipts  and  expenses.    Twenty  men  are  employed,  and 
rumor  says  the  company  is  clearing  $100  per  day  over  expenses. 

It  is  estimated  that  $20,000,000  in  gold  have  been  taken  out  from  the 
vicintty  of  Forest  Hill  alone,  and  that  an  abundance  of  water  would  re- 
vive the  i)laccr-miuing  interest  in  that  and  adjacent  districts,  and  render 
claims  profitable  that  are  now  worthless.  The  princi])al  mining  towns 
are  Iowa  Hill,  Damascus,  Todd's  Valley,  Michigan  Bluff',  and  Forest 
Hill.  Michigan  Bluff'  is  on  the  Middle  Fork  of  the  American,  and  pos- 
sesses a  large  body  of  hydraulic  ground,  with  an  average  depth  of  over 
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200  feet.  The  principal  interest  of  Forest  Hill  is  in  cement  mininjj;'. 
The  cement  is  mined  b^'  tunnels,  and  drifts  run  under  the  hixa  crust, 
and  crushed  by  mills.  This  branch  of  mining  has  not  been  actively 
prosecuted  for  the  ])ast  year,  for  want  of  capital,  although  there  is  much 
unworked  ground.  Four  mills  are  idle ;  one  working  regularly,  and 
one  at  intervals  ;  and  six  or  eight  hydraulic  claims  worked  on  a  small 
scale.  The  product  of  Forest  Hill  district  for  1870  will  slightly  exceed 
$200,000.  At  Bath,  near  Forest  Hill,  there  is  a  claim  which  is  ;in  ex- 
ception to  the  general  rule  of  the  "  pay  "  dirt  lying  nearest  the  bed-rock. 
In  this  claim  the  pay-lead  is  many  feet  above  the  bed-rock — in  some 
places  150  feet — and  is  confined  in  a  very  thin  streak  from  six  to  six- 
teen inches  in  thickness,  very  hard,  and  of  a  rusty  appearance.  This 
lead  runs  almost  on  a  level  into  the  hill  for  several  thousand  feet,  and 
Las  been  worked  with  regular  and  profitable  results  for  three  thousand 
feet. 

Dr.  Henry  He  Groot,  of  the  San  Francisco  Commercial  Herahl,  who 
visited  this  region  in  the  fell  of  1870,  speaks  of  its  resources  as  follows: 
"  There  are  many  claims  still  unopened,  affording  opportunities  for  the 
jirofitable  investment  of  millions  of  dollars  on  this  divide;  and  yet  the 
whole  is  an  industrial  w^aste,  notwithstanding  the  San  Francisco  capital- 
ist can,  any  day,  alter  having  taken  his  breakfast,  ride  with  the  utmost 
comfort  and  at  small  cost  into  the  very  heart  of  this  district,  in  time  to 
take  his  supper.  In  making  this  brief  and  pleasant  journey  he  will  pass 
over  such  treasures  of  gold  lying  just  a  little  beneath  his  feet,  as  he 
would  never  see  upon  the  bank  counters  or  in  the  capacious  vaults  of 
the  Mint.  It  fills  one  with  amazement,  after  examining  a  stretch  of 
country  like  that  extending  from  Todd's  Valley  to  Last  Chance,  that  it 
should  be  so  neglected,  with  the  evidence  of  its  opulence  almost  in  sight. 
Ten  thousand  men  could  find  remunerative  employment  here  for  years, 
without  exhausting  these  deposits,  which  could  be  so  easily  reached, 
and  could  hardly  fail  to  prove  immensely  profitable." 

BeUceen  the  North  and  Middle  Forks  of  the  American. — The  country 
between  the  North  and  Middle  Forks  of  the  American  Eiver  is  an 
elevated  mountainous  region,  no  part  of  which  is  less  than  3,500 
feet  above  the  level  of  the  sea.  The  whole  country  is  cut  up  by 
ravines  and  tremendous  canons  of  great  depth  and  grandeur,  and  pre- 
sents features  of  natural  scenery  rarely  equaled,  even  in  (California. 
This  scenery  has  been  graphically  described  by  Bayard  Taylor  in  "At 
Home  and  Abroad."  This  region  contains  probably  one  hundred  square 
miles  of  mining  ground,  the  greater  part  of  which  is  covered  by  lava 
and  volcanic  matter,  and  is  opened  and  mined  through  tunnels.  Mining 
operations  have  not  been  extensively  carried  on  since  1866,  when  the 
following  amounts  of  gold  dust  were  shipped  through  the  express  ofQces 
of  the  principal  towns.  The  figures  are  from  the  books  of  AV.  Van  Vec- 
tor, assessor  for  that  year : 

Forest  Hill $367,000  00 

Todd's  Valley 148,  482  00 

Michigan  Bluff 400,000  00 

Iowa  Hill 163,  G33  92 

Total 1,079,115  92 


Add  to  this  twentj'-  per  cent,  for  dust  carried  off  to  other  localities, 
and  we  have  a  product  of  $1,414,939  10. 

The  country  between  these  rivers  is  but  scantily  supplied  with  water, 
most  of  the  districts  being  limited  to  a  supx^ly  of  1,000  inches,  and  even 
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this  caunot  be  depended  upon  for  more  than  a  few  months  in  the  year. 
Should  Colonel  Von  Schmidt's  magnificent  enterprise  of  tapping  Lake 
Tahoe,  and  bringing  its  waters  through  this  region  to  the  foot-hills,  and 
thence  to  San  Francisco,  be  comi)leted,  we  may  look  for  a  renewal  of 
mining  operations  here  which  will  revive  the  flush  times  of  '49- oO. 

The  object  of  the  Lake  Tahoe  Water  Company  is  to  supply  with 
water  a  large  portion  of  the  central  part  of  the  State,  comprising  the 
best  mineral  and  agricultural  lands  of  California,  besides  supplying 
some  of  the  principal  towns.  An  act  of  Congress  has  granted  all  the 
privileges  required  for  right  of  way,  and  the  company,  under  the  man- 
agement of  Colonel  A.  W.  Von  Schmidt,  as  chief  engineer,  is  now  pro- 
ceeding energetically  with  the  work.  Lake  Tahoe  is  situated  among 
the  summits  of  the  Sierra  Nevadas,  in  the  easterly  jiart  of  Placer 
County,  at  an  elevation  of  6,000  feet  above  sea  level,  and  has  an  almost 
unlimited  depth — soundings  having  been  made  with  a  1,500-foot  line 
without  touching  bottom.  Its  greatest  length  is  twenty-eight  miles, 
and  the  area  of  the  lake  is  estimated  at  two  hundred  and  fifty  square 
miles.  One  foot  in  depth  of  this  surface  would  give  a  daily  supplj^  for 
the  year  of  13,748,252  gallons.  If  required,  the  lake  can  be  raised  sis 
feet  by  a  small  dam  at  its  outlet,  and  can  be  drawn-  six  feet  below  its 
present  surface — which  would  give  12  feet  of  water  from  the  entire  sur- 
face of  the  lake,  or  164,899,024  gallons  per  day.  But  should  the  com- 
pany take  all  the  water  that  discharges  it§elf  from  the  outlet  now  run- 
ning down  the  Truckee  Eiver,  and  supplying  the  lumber  region  of 
Truckee  and  the  mills  at  Eeno,  Nevada,  there  still  would  be  more  water 
in  the  river  below  than  can  iDossibly  be  used,  for  the  reason  that  so 
many  large  streams  enter  below  the  point  of  the  dam.  The  dam  has 
already  been  constructed  at  the  outlet  of  Tahoe  into  the  Truckee — for  a 
distance  of  four  miles.  In  the  spring  the  tunnel  will  be  commenced, 
running  through  the  Sierras  in  a  westerly  direction  for  a  distance  of 
three  miles.  At  this  point  the  water  will  be  turned  into  the  North  Fork 
of  the  American  Eiver,  and  will  follow  the  bed  of  the  river  for  a  distance 
of  twenty-five  miles.  The  water  will  be  diverted  from  the  river  on  the 
Auburn  side,  and  carried  to  that  town  by  a  canal.  From  Auburn  it  is 
proposed  to  bring  the  water  to  San  Francisco,  Sacramento,  Vallejo, 
Oakland  and  other  localities. 

loica  Hill  and  vicmity. — The  town  of  Iowa  Hill  is  on  the  summit  of 
the  mountain  range  which  forms  the  east  bank  of  the  North  Fork  of  the 
American  Eiver.  The  interest  here  is  hydraulic  washing  and  cement 
mining.  The  hydraulic  mining  can  only  be  carried  on  for  a  brief  season 
iu  each  year,  as  the  four  ditches  which  supply  the  place,  none  of  which 
are  over  six  miles  in  length,  will  not  furnish,  iu  the  aggregate,  over  1,000 
inches  of  water  iu  the  best  season — less  than  is  run  in  one  set  of  claims 
at  Gold  Eun  on  the  opposite  side  of  the  river.  Two  large  cement  mills 
are  running — the  Columbia,  twenty  stamps,  (steam,)  at  Monona  Flat, 
and  the  Morning  Star,  twenty  stamps,  (steam,)  near  Wisconsin  Hill. 
The  latter  claim  has  5,000  feet  on  what  appears  to  be  a  blue  lead  chan- 
nel, and  has  been  a  i)rofitable  enterprise  for  many  years — the  owners, 
however,  are  somewhat  reticent  as  to  tlieir  operations,  and  we  can  fur- 
nish no  statistics.  Many  other  milling  enterprises  have  been  abandoned, 
as  it  is  believed  most  of  the  ground  can  be  more  i)rofitably  worked  by  the 
hydraulic  process  when  water  in  sufficient  quantities  shall  be  brought  in. 

The  gold  product  for  the  past  three  years,  based  on  purchases  and 
shipments  by  J.  W.  Chinn,  agent  of  Wells,  Fargo  &  Co.,  has  been  as 
follows : 
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1868 $185,000 

1869 162,000 

1870,  (June  to  October — a  very  dry  season) 69,  550 

Balance  of  year  1870 — estimated 10,000 

426,550 

Add  20  per  cent,  for  dust  sold  elsewhere 85, 310 


Total 511,860 


We  have  a  total  product  here,  allowiag  for  overestimates,  of  at  least 
$500,000,  and  comparing  these  returns  with  the  limited  quantity  of  dirt 
■washed  off*,  on  account  of  the  scarcity  of  water,  1  am  inclined  to  the 
belief  that  the  ground  here  pays  a  very  high  rate  per  cubic  yard — prob- 
ably over  20  cents.  The  miners  here  look  with  anxiety  to  the  comple- 
tion of  the  Lake  Tahoe  Water  Company's  works,  which  vvill  give  tliem 
a  steady  and  unfailing  supply  of  water — the  amount  of  ground  here 
being  almost  unlimited  in  extent. 

As  the  ancient  river  bed  known  as  the  Blue  Lead  is  abruptly  broken 
oft"  by  the  deep  canon  of  the  North  Fork,  at  Indiana  Hill,  opposite  Mo- 
nona Flat,  and  distant  not  more  than  two  miles  in  an  air  line,  we  miglit 
expect  to  find  its  continuation  on  this  side  of  the  river.  Such  is  not  the 
case,  however ;  and  if  it  exists,  it  has  not  been  sufficiently  developed  to 
prove  its  identity.  Extensive  hydraulic  operations  at  Iowa  Hill  and 
Wisconsin  Hill  seem  to  favor  the  theory  of  a  wide  expanse  of  water 
with  rapid  currents,  depositing  beds  of  gravel  in  basins  and  depressions 
of  the  bed  rock,  rather  than  to  an  ancient  channel  system  so  plainly  in- 
dicated on  the  west  side  of  the  river.  It  is,  however,  highly  probable 
that  the  Blue  Lead  channel  of  Indiana  Hill  will  be  found,  as  we  learn 
that  experienced  miners  are  prospecting  for  it  higher  up  the  river. 

The  Great  Canon  of  the  North  Forlc. — This  canon  is  ten  or  twelve  miles 
long,  with  a  depth  of  from  1,800  feet  to  2,200  feet,  rarely  exceeding 
2,000  feet  in  width,  from  summit  to  summit  of  its  inclosing  mountain 
walls.  The  mountain  sides,  rising  abruptly,  and  the  river  winding  in 
serpentine  folds,  gives  the  observer  with  every  turn  a  fresh  view,  which 
seems  to  excel  in  wildness  and  sublimity  that  which  he  has  been  gazing 
on  in  awe  and  astonishment.  Bayard  Taylor  thus  describes  the  view  of 
this  canon  at  its  westerly  extremity,  as  presented  from  the  Illinoistown. 
and  Iowa  Hill  trail :  "  As  we  approached  the  North  Fork  of  the  Ameri- 
can, a  far  grander  chasm  than  any  we  had  yet  encountered  yawned  be- 
fore us;  the  earth  fell  sheer  away  to  an  unknown  depth  (for  the  bottom 
was  invisible,)  while  a  mighty  mountain  wall,  blue  with  the  heated  haze 
of  noonday,  rose  beyond,  leaning  against  the  sky.  Far  to  the  east  a 
vision  of  still  deeper  gorges,  overhung  by  Alpine  peaks,  glimmered 
through  the  motionless  air." 

River  mining  is  still  j)rosecuted  on  the  banks  and  bars  of  this  stream, 
principally  by  Chinese,  of  whom  there  are  several  camps  in  the  great 
canon,  between  Jehovah  Gap  and  Cape  Horn.  The  breakage  of  the 
great  ancient  river,  whose  bed  was  nearly  2,000  feet  above  the  present 
water  level  of  the  American  River,  has  scattered  its  contents  throughout 
this  caiiou,  where  they  have  lodged  against  projecting  points  of  the 
banks  and-  become  in  the  cours^  of  time  as  hardly  compacted  and  ce- 
mented as  in  its  original  bed.  Liclines  and  drifts  are  run  in  these  gravel 
banks,  and  operations  conducted  until  the  rising  of  the  river  in  winter 
drives  out  the  miners.  At  Green  Valley,  a  few  miles  above  the  caiion, 
nuggets  of  washed  gold  of  great  size — some  as  large  as  pigeon-eggs — 
have  been  found  in  abundance  in  a  shaly  blue  clay,  which  is  described 


90        MINING   STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS.     . 

as  presenting  the  appearance  of  having  been  the  former  bed  of  the 
American  Eiver — running  parallel  to  it  and  not  more  than  50  feet  above 
its  present  bed.  These  "  strikes"  are  of  almost  annual  occurrence  in 
this  locality. 

SIEEEA  COUNTY. 

The  limited  time  at  my  disposal  and  the  lateness  of  the  season  did 
not  admit  of  a  visit  to  this  county.  For  all  the  information  embodied 
in  the  following  letter,  I  am  indebted  to  Mr.  E.  Spaulding,  for  many 
years  county  surveyor  of  that  county,  who,  in  the  prosecution  of  his 
official  duties,  has  gained  an  extensive  knowledge  of  the  mining  resources 
of  Sierra  count}^ : 

"  Deep  placer  mining  in  this  county  is  principally  confined  to  the  Blue 
Lead,  which  extends  through  the  county  parallel  to  the  main  range  of  the 
Sierra,  and  at  right  angles  to  the  present  streams.  This  body  of  blue  gravel 
is  usually  covered  several  hundred  feet  deep  with  volcanic  debris,  and  is 
about  half  a  mile  wide  andfifty  feet  deep.  The  portion  that  pays  for  work- 
ing is  usually  about  three  or  four  himdred  feet  wide,  and  from  one  to  three 
feet  deep,  lying  on  and  near  the  bed-rock.  Very  little  of  this  deposit 
has  been  worked  by  hydraulic  process ;  the  principal  method  has  been 
to  work  through  tunnels,  shafts,  and  inclines.  When  raised  to  the  sur- 
face, the  gold  is  easily  washed  out  of  the  gravel  through  sluice-boxes. 
A  few  miners  are  receiving  small  returns  for  working  portions  of  the 
deposit  that  were  once  considered  worthless,  and  for  working  over  again 
portions  that  paid  very  large  returns  for  working  before.  There  is  about 
two  miles  of  the  deposit  between  Forest  City  aud  Eock  Creek  that  has 
not  been  worked,  owing  to  a  want  of  drainage  at  the  Rock  Creek  end 
and  at  the  Forest  City  end,  which  is  owned  in  small  tracts,  too  small  to 
justify  the  individual  companies  in  opening  it.  At  present  the  ISTorth 
Fork  Mining  Company,  an  incorporated  company,  whose  place  of  busi- 
ness is  at  Forest  City,  own  over  a  mile  of  mining  ground,  and  have  a 
tunnel  in  progress  that  will  strike  the  deposit  at  about  3,000  feet  from 
the  place  of  beginning.  This  is  one  of  the  most  promising  mines  -in 
Sierra  County.  The  Eock  Creek  end  of  the  deposit  is  owned  by  the 
Adellia  Company — not  -working.  At  Fir  Cap  there  are  two  companies 
receiving  good  returns  for  their  w^ork.  At  Morristown  and  Cold  Canon 
the  deposit  is  worked  out.  At  the  towns  of  Howland  Flat,  Gibsonville, 
and  Whiskey,  the  deposit  is  wider,  and  pays  less  than  at  points  where  it 
is  narrow.  The  width  of  the  deposit  and  the  regular  yield  gives  a  per- 
manence to  the  work  l>eing  done  at  these  towns,  and  at  present  rates  of 
progress  it  will  probably  take  ten  years  to  work  out  the  deposit.  North 
of  the  North  Yuba  Eiver,  and  parallel  to  the  Blue  Lead,  and  about  three 
miles  below  or  west  of  it,  are  located  the  towns  of  Eureka,  St.  Louis, 
and  Port  Wine.  The  deposits  at  these  towns  have  been  worked  by 
hydraulic  process,  and  with  the  exception  of  about  one  claim  at  each 
town,  that  will  yield  good  returns  for  two  or  three  years  to  come,  the 
ground  is  worked  out.  There  is  a  deposit  lying  between  Middle  and 
iN^orth  Yuba  Elvers,  and  parallel  to  the  Blue  Lead,  and  about  eight 
miles  above  or  east  of  it,  marked  by  mining  camps,  among  which  are 
the  towns  of  American  Hill  and  Nebraska ;  this  deposit  may  be  consid- 
ered exhausted.  The  towns  of  Pike  City,  Indian  Hill,  Brandy  City, 
and  Scales  district,  and  intervening  camps,  mark  the  course  of  a  deposit 
that  extends  through  the  county  parallel  to  the  Blue  Lead,  and  about 
twelve  miles  below  or  west  of  it.  This  deposit  has  been  principally 
worked  by  hydraulic  process." 

I  am  under  obligations  to  Mr.  L.  E.  Crane,  superintendent  of  the 
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Allegliaiiy  City  Gold  Miniug  Company,  Allegliany  City,  Sierra  County, 
for  tbe  following : 

Smith's  Flat,  the  development  and  subsequent  exhaustion  of  which  as 
a  placer  deposit  led  naturally  to  hydraulic  mining  first,  and  next  to  the 
conception  and  prosecution  of  the  idea  of  following  the  gravel  into  ihe 
mountain  by  means  of  tunnels,  lies  to  the  south  of  IJownieville,  Sierra 
County,  about  eight  miles. 

The  place  was  named  in  honor  of  the  discoverer  of  the  diggings,  who, 
following  a  ravine  up  the  mountain  side  from  Kanaka  Creek,  and  tak- 
ing a  fortune  out  as  he  went,  reached  a  bench  formation  situated  half- 
way from  creek  to  summit,  and  opened  on  the  southerly  edge  of  one  of 
the  richest  placer  deposits  ever  worked  in  California.  This  was  in 
1850-'51 ;  and  a  prosperous  mining  camp  attested  the  value  of  the 
ground  during  the  period  of  its  working.  No  vestige  of  the  camp  re- 
mains, but  the  town  of  Alleghany — with  its  outlying  suburb,  Cumber- 
land— has  since  grown  into  and  maintained  its  existence  in  the  close 
vicinity. 

The  first  tunnel  which  entered  the  mountain  was  commenced  early  in 
1853,  and  was  named  the  "  Packard,"  from  Dr.  Packard,  one  of  its  pro- 
jectors and  owners ;  it  still  retains  its  name,  and  is  yet  used  to  work 
through,  the  gravel  paying  fair  wages  to  work  again,  and  an  occasional 
bit  ofundisturbed  ground  being  discovered  and  worked  very  profitably. 

The  Packard  tunnel  paid  from  the  start.  '  i^o  assessment,  beyond  the 
light  contributions  necessary  to  a  commencement,  w^ere  called  for,  and 
the  owners  received  large  individual  fortunes  from  dividends.  This 
was  owing  to  the  fact  that  no  "  rim  rock"  was  encountered,  but  the  tun- 
nel was  in  the  gravel  of  the  famous  Blue  Lead  from  the  time  of  erecting 
the  first  set  of  timbers.  Whether  the  absence  of  rim  rock  may  be  ac- 
cepted as  conclusive  evidence  that  the  Blue  Lead  debouched  from  the 
mountain  at  this  point,  winding  southerly  through  Chip's  Flat,  Minne- 
sota, Moore's  Flat,  etc.,  is  by  no  means  certain,  but  no  other  probable 
outlet  for  it  has  been  noticed. 

Following  the  Packard,  and  stimulated  by  prospects  that  were  almost 
certainties,  came  tlie  "  Alleghany,"  "  Pacific,"  "  Knickerbocker,"  "  Bay 
State,"  "New  York,"  "Ked  Star,"  "Excelsior,"  "Masonic,"  "Jenny 
Lind,"  "  Hooking  Bull,"  "  Buckeye,"  "  Blue  Tunnel,"  "  Clipper,"  and 
other  companies — the  famous  "Live  Yankee"  penetrating  the  same 
mountain,  but  from  the  westerly  instead  of  easterly  side.  The  histories 
of  these  companies  were  uniformly  the  same ;  the  tunnels  penetrated 
the  rim  rock,  the  gravel  on  the  front  of  the  lead  was  worked  at  great 
profit,  and  when  the  main  Blue  Lead  was  reached,  it  was  necessary  to 
§ink  an  incline  and  eifect  drainage  by  means  of  pumping.  This  method 
of  working  was  expensive,  difficult,  and  necessarily  far  from  thorough 
or  exhaustive  ;  yet  the  yield  of  gold  was  enormous,  and  the  mines  were 
considered  very  valuable  by  their  owners. 

From  the  claims  of  the  "  Fremont,"  "  Knickerbocker,"  and  "  Masonic," 
were  taken  respectively  the  sums  of  $40,000,.  $90,000,  and  $60,000  in 
the  space  of  a  month,  and  it  was  not  difficult  for  any  of  the  claims  to 
procure  credit  tor  almost  unlimited  supplies  and  money.  Tliat  every 
owner  connected  with  either  of  the  tunnels  was  not  greatly  enriched, 
was  owing  more  to  the  fact  that  they  all  became  entangled  in  expen- 
sive litigation  regarding  boundaries,  and  that  much  of  what  might  have 
been  profit  went  to  pay  lawyers  and  witnesses,  than  to  any  other  cause. 
It  is  one  of  the  unwritten  jokes  of  the  vicinity  that,  on  the  occasion  of 
one  of  these  trials  of  title  at  Downieville,  an  honest  miner  gave  testi- 
mony descriptive  of  the  situation  and  course  of  the  Blue  Lead.    He 
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traced  it  as  far  north  as  that  town,  and  when  the  attorney  asked  him, 
"  Where  does  it  go  from  here  f  he  replied,  "  I  think  it  comes  right  into 
the  court-honse  here  and  don't  go  no  further !" 

Not  one  of  these  companies  has  worked  out  the  ground  reached  by 
their  tunnels.  Various  causes  combined  to  induce  cessations  of  work ; 
mining  excitements  in  distant  localities  attracted  owners  away ;  tunnels 
became  first  dilapidated,  then  ruined,  and  in  1858-'59  the  end  of  excit- 
ing rush  and  competition  had  been  reached,  and  many  of  the  claims 
were  lying  untouched.  In  several  of  them,  however,  work  was  still 
done  by  men  who  had  succeeded  to  proprietorship,  and  it  was  proved 
that  even  ground  which  had  once  been  worked  would  pay  in  these  days 
of  cheaper  supplies  and  lower  wages.  In  October,  1870,  the  owners  of 
the  "  New  York"  claim  discovered  a  very  rich  deposit  of  gravel,  which 
had  been  passed  under  by  the  original  tunnel  when  on  its  course  to  the 
channel.  The  weekly  yield  from  this  deposit  where  it  was  first  opened 
was  104  ounces  ($1,846)  from  the  gravel  got  ont  by  "four  men  at  the 
pick."  Its  extent  is  not  yet  fully  determined,  but  enough  has  been  pros- 
pected to  denote  that  there  is  a  very  large  body  of  it.  In  18G8  several 
of  the  claims,  with  portions  of  others,  were  purchased,  and  are  now 
being  developed  and  worked  by  an  incorporated  company  known  as  the 
"Alleghany  Consolidated  Gold  Mining  Company."  A  tunnel  was  pro- 
jected that  should  be  low  enough  to  afford  sure  drainage  for  all  the 
ground  it  was  designed  to  work,  and,  indeed,  low  enough  to  drain  the 
Blue  Lead  at  any  point  in  the  mountaih.  It  was  commenced  near  the 
starting-jjoint  of  the  Blue  Tunnel,  the  course  of  which  it  followed  for 
900  feet,  at  which  point  it  deviated  to  the  east  sufficiently  to  leave  20 
feet  between  them.  In  December,  1870,  this  tunnel  was  near  2,000  feet 
into  the  mountain,  and  was  close  in  the  vicinity  of  a  large  body  of  un- 
worked  gravel  of  the  Blue  Lead.  It  is  a  key  to  the  entire  mountain, 
and  there  are  strong  i^robabilities  that  it  will  soon  develop  into  a  rich 
paying  claim. 
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CHAPTEE    II. 
NEVADA. 

THE   COMSTOCK  MINES. 

The  aggregate  yield  of  the  mines  on  the  Com  stock  lode  was  con- 
siderably greater  for  the  year  1870  than  for  1869,  closely  approximating, 
indeed,  the  production  of  1868;  and,  during  the  latter  part  of  the  year, 
the  amount  disbursed  in  dividends  was  notably  large.  This  is  partly 
due  to  the  fact  that  a  few  companies  extracted  large  quantities  of  ores, 
the  costs  upon  which  were  kept  low  by  the  large  scale  of  operations. 
Thus  the  Ohollar-Potosi  produced  the  enormous  sum  of  $2,627,938, 
of  which  $658,000  was  paid  out  in  dividends,  and  the  Hale  and  Norcross, 
producing  $1,708,281,  paid  out  $512,000  in  dividends.  The  advantages 
of  the  Virginia  and  Truckee  Eailroad  have  been  very  evident  in  the 
cheapening  of  freights  and  timber.  The  explorations  of  the  Bullion, 
Imperial,  and  Ophir  have  been  barren  of  results  up  to  the  end  of  the 
year;  on  the  other  hand,  the  deep  workings  of  the  Gould  and  Curry, 
Yellow  Jacket,  and  Crown  Point,  have  furnished  much  reason  for 
encouragement  as  to  the  future.  Of  especial  significance  is  the  discovery 
in  the  latter  mine,  at  the  close  of  the  year,  and  at  the  deepest  level,  I 
believe,  ever  reached  upon  the  Comstock  lode,  of  a  new,  large,  and 
valuable  body  of  ore,  which  is  apparently  disconnected  with  any  other 
hitherto  worked.  The  San  Francisco  Weekly  Stock  Circular  quotes 
from  a  letter  dated  January  15,  concerning  this  discovery,  as  follows : 

The  Tv-iaze  in  the  soft  ledge  at  cross-cut  No.  1,  on  the  1,100  level,  is  down  on  the  line 
of  the  incline,  following  the  west  clay,  44  feet.  The  face,  "of  it  is  in  clear  bright-looking 
quartz,  showing  spots  here  and  there.  The  entire  face  on  the  raise  of  the  east  body, 
from  cross-cut  No.  1,  1,100  level,  is  in  ore  that  will  mill  $50  per  ton.  The  character 
of  the  ore  is  black  sulphurets  and  chlorides  mixed  through  it.  The  incline  raise  is 
four  feet  high,  and  it  is  safe  to  calculate  that  the  ore  extends  two  feet  beyond,  making 
an  ore  body  six  feet  in  width.  The  mine  has  never  been  prospected  in  this  section 
from  the  l,iOO  level  up  to  the  300,  and  while  this  ore  body  may  and  doubtless  will  yary 
in  size  and  quality,  there  is  no  doubt  but  that  it  will  prove  an  extensive  body  of  ore. 
The  improvement  in  the  quality  and  extent  of  the  raise  occurred  at  a  point  30  feet  up 
from  track  floor. 

I  learn  that  subsequent  developments  still  further  enhanced  the 
importance  and  extent  of  this  discovery,  and  I  regard  it  as  a  striking 
demonstration  of  the  cor.tinuance  of  ore-bearing  character  on  this  vein 
in  depth.  Especial  significance  is  attached  to  the  fact  that  the  level  in 
which  this  body  has  been  struck  is  but  three  or  four  hundred  feet 
above  that  of  the  proposed  Sutro  tunnel — the  1,100  feet  level  of  the 
Crown  Point  being  1,563  feet  below  the  croppings  of  the  Gould  & 
Curry.  (According  to  the  Virginia  Enterprise,  the  Sutro  tunnel  level 
would  coincide  with  the  1,300  foot  level  of  the  Crown  Point;  but  this 
is  probably  erroneous,  since  Mr.  Carlyle's  survey  makes  the  tunnel 
intersect  the  Savage  claim  1,922  feet  below  the  floor  of  the  Savage 
works,  or  about  1,960  feet  below  the  croppings  of  the  Gould  &  Curry. 
The  rise  in  drifting  6,900  feet,  from  Savage  through  Crown  Point,  would 
not  be  more  than  6  feet.)  Since  much  doubt  has  been  thrown  uj^on 
the  enterprise  of  Mr.  Sutro,  on  account  of  tbe  alleged  barrenness  of 
the  Comstock  in  depth,  it  is  fortunate  that  this  development  has 
occurred  in  time  to  encourage  the  prosecution-  of  the  much-needed 
deep  tunnel. 
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This  tunnel  is  now  in  process  of  construction,  and  has  been  carried  in 
about  1^900  feet,  through  various  alternations  of  rock,  and  several  veins, 
none  of  which,  so  far  as  I  am  aware,  have  been  prospected.  A  good 
deal  of  water  has  been  met  with,  which  may  be  considered,  so  far  as  it 
goes,  a  favorable  indication  of  the  existence  of  fissure-veins  in  the  neigh- 
borhood, though,  at  the  inconsiderable  depth  thus  far  attained,  the  sig- 
nificance of  its  occurrence  is  not  important.  Mj-  opinion  as  to  the  ne- 
cessity and  value  of  this  tunnel  remains  unchanged,  except  so  far  as  it 
has  been  strengthened  by  recent  developments  upon  the  Comstock.  As  a 
means  of  exploring  that  vein  to  a  depth  heretofore  unattained  in  metal- 
mining,  it  will  be  indispensable.  Some  of  the  shafts  in  the  Comstock 
are  now  approaching  the  level  of  the  tunnel-survey ;  but  the  expense 
and  difficulty  of  going  deeper  will  be  well  nigh  insurmountable,  without 
an  adit  as  a  new  basis  of  operations.  The  eii'ect  of  a  tunnel,  adequate 
for  drainage,  transportation,  and  ventilation,  is  to  create  a  new,  artifi-. 
cial  surface,  with  the  added  advantage  of  a  hydraulic  power,  measured 
by  the  quantity  of  water  and  the  height  of  its  fall  above  the  tunnel  level. 
A  few  months  ago,  suggestions  of  this  nature  were  met  with  the  reply 
that  the  Comstock  shafts  were  not  finding  ore  in  depth,  and  that  nobody 
was  likely  to  desire  to  go  much  deeper  in  barren  ground.  In  successive 
reports  I  have  uniformly  regarded  this  barren  ground  as  a  zone,  beyond 
which  ore  bodies  would  again  be  found ;  and  this  opinion  is  now  so  far 
confirmed  that  I  presume  no  one  will  now  discourage  further  explora- 
tions in  depth,  up  to  the  limits  of  mechanical  practicability. 

As  it  is  understood  that  Congress  will  order  an  examination  of  this 
subject  by  a  commission  of  military  and  mining  engineers,  the  further 
discussion  of  it  upon  the  present  occasion  is  unnecessary.  The  report 
of  that  commission  would  be  rendered,  probably,  in  the  winter  of  1S71. 
Meanwhile,  I  trust  that  the  tunnel  may  be  pushed  forward.  This  is 
one  of  the  few  localities  in  the  country  where  such  a  work  is  really  re- 
quired. 

The  prospects  of  the  Comstock  mines  are  certainly  better  than  they 
were  a  year  ago.  Prices  in  all  departments  have  never  been  so  reason- 
able as  now ;  and  the  general  economy  of  management  has  never  been 
better.  The  reserves  in  the  Chollar,  Hale  &  Norcross,  Savage,  and 
Yellow  Jacket  are  understood  to  be  still  large,  and  those  of  the  two 
former  are  in  their  lower  chambers.  The  Washoe  stocks  have  shown, 
in  a  general  advance  in  price,  the  effect  of  this  encouraged  aspect  of 
afiairs. 

Among  the  casualties  of  the  year  were  two,  which  claim  particular 
attention,  as  indicating  special  sources  of  danger  in  the  mines  upon  this 
lode.  The  first  was  a  cave  between  the  800  and  900  foot  levels  of  the 
Yellow  Jacket  mine,  caused  by  a  flake  of  ore  and  vein  matter  falling 
from  the  hanging  wall.  Three  sets  of  timbers  in  length,  two  in  height, 
and  two  in  width,  were  crushed,  and  four  miners  were  buried  under  the 
mass.  The  I'ollowing  extract  from  a  local  paper  vividly  describes  the 
vain  attempt  to  rescue  the  only  victim  who  was  not  immediatelj'  killed: 

As  soon  as  the  cave  occurred  in  the  Yellow  Jaclcet  mine,  several  liravo  men  from  the 
floors  below  hurried  up  the  ladders  to  the  rescue,  knowiuy;  full  well  that  some  of  their 
comrades  must  be  there,  and  in  need  of  immediate  help.  The  danger  was  great,  for  tlie 
timbers  Avere  still  cracking  and  pieces  of  ore  falling;  yet  they  ventured  close  to  the 
ruins,  and  the  light  of  their  candles  revealed  one  man  jammed  among  the  debris,  and 
still  alive.  This  man  was  Hanson.  They  could  get  near  enough  to  touch  him,  and  he 
was  able  to  freely  converse  with  them.  A  heavy  timber  across  his  hips  and  others 
about  his  legs  held  him  fast.  Only  one  or  two  men  could  work  in  the  narrow  space 
at  a  time,  and  very  cautiously,  by  reason  of  danger  from  the  still  moving  mass.  They 
worked  xntii  saw  and  axe,  and  for  over  two  hours  the  i)oor  fellow  talked  with  them  as 
they  Avorked.    He  called  for  Avater,  Avhich  they  gave  him  three  or  fourtimes.     He  was 
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in  great  pain,  bnt  cool  and  sensible  to  the  last.  One  of  his  comrades  bade  hira  keep  up 
good  spirits,  tvnd  they  would  have  him  out  shortly.  "Ah,  boys,"  said  he,  "good  spirits 
is  getting  played  out."  Then,  at  times,  in  his  agony,  ho  would  beg  them  to  end  his 
sufferings  by  splitting  his  head  with  the  axe.  At  last,  his  voice  could  bo  heard  no 
longer,  and  on  examination  he  was  found  to  be  dead.  ■ 

The  system  of  timberiug  employed  on  tlie  Comstock  lode  is  very  ex- 
pensive ;  and  it  is  bardlj^  practicable  to  renew  the  timbers,  so  large  is 
the  amount  of  material  required.  The  extent  of  the  open  spaces  left  by 
stoping-,  the  very  steep  dip  of  the  lode,  and  especially  of  the  ore-bodies 
in  it  which  are  removed,  and  the  impracticability  in  most  cases  of  filling 
np  with  "  deads,"  or  leaving  sufficient  pillars  for  support,  necessitates  a 
vast  complex  of  heavy  morticed  timbering.  At  the  same  time,  the  care- 
lessness of  early  workings  has  left  large  quantities  of  low-grade  ore  in 
the  npper  levels,  so  that  the  companies  for  several  years  have  extracted 
ore  from  old  workings.  This  nnfortunate  combination  of  circumstances 
makes  it  necessary  to.  keep  open  portions  of  the  mines  which  might 
otherwise  be  abandoned.  The  great  expense  of  mining  in  this  district 
is  due,  next  to  the  cost  of  prospecting  for  ore-bodies,  to  the  necessity  of 
extensive  timbering;  and  the  same  cause  has  led  to  several  accidents, 
the  principal  of  which  was  the  disastrous  fire  in  the  Kentuck  and  Crown 
Point,  mentioned  in  a  former  report. 

Another  accident,  occurring  at  the  Hale  and  Ils^orcross  mine  on  the 
24th  of  August,  was  more  directly  the  result,  in  my  opinion,  of  repre 
hensible  carelessness.    The  Gold  Hill  News  describes  it  as  follows : 

Thomas  Stanton  and  David  Ryan,  together  with  John  Cochran  and  Matt.  Sullivan, 
were  engaged  in  sinking  the  shaft  deeper.  An  emi^ty  car  was  being  lowered  on  the 
cage ;  when  near  the  top  of  the  shaft  the  heavy  bolt  connecting  the  brake-lever  with 
the  friction-band  around  the  brake-wheel  broke  square  off.  The  consequence  was  that 
cage  and  car,  weighing  nearly  a  ton,  immediately  descended  with  frightful  velocity  to 
the  bottom  of  the  shaft,  which  is  1,200  feet  deep,  the  heavy  wire  cable  following  it 
just  as  fast  as  the  swiftly  revolving  reel  would  allow.  Indeed,  the  engineers  ran  out 
of  the  way,  expecting  every  instant  to  see  the  reel  and  brake-wheel  fly  into  fragments. 
They  say  a  perfect  stream  of  sparks  flew  from  the  friction-wheel  and  brake-strap 
nearly  to  the  ceiling.  Fortunately,  however,  the  flying  end  of  the  cable,  as  it  left  the 
reel  and  dashed  down  the  shaft,  did  very  little  damage.  The  cage  and  car,  in  their 
descent,  passed  through  two  strong  platforms  of  heavy  timbers  a  foot  thick ;  one  of 
them  about  45  feet  from  the  bottom,  and  the  other  only  lo  or  12  feet  above  the  heads  of 
the  men,  passing  through  both  as  tliough  shot  from  a  cannon.  Stanton  and  Ryan  were 
standing  erect,  or  nearly  so  ;  therefore  they  were  both  crushed  down  to  instant  death, 
the  bodies  of  both  being  considerably  mutilated  and  broken.  Cochran  was  bent  over, 
working,  and  was  knocked  ijrostrate,  with  his  legs  under  the  cage,  but  the  other 
unfortunates  receiving  the  full  force  of  the  falling  Aveight  saved  him,  and  he  escaped 
with  comparatively  light  injuries.  We  were  present  at  noon  to-day  while  Drs.  Webber 
and  Hall  were  making  a  surgical  examination  of  him  at  his  cabin.  They  found  the 
head  of  the  right  thigh  bone  fractured  at  the  hip  joint.  A  i)ick,  or  something  of  the 
sort,  had  also  evidently  been  driven  several  inches  into  the  fleshy  part  of  the  thigh  at 
the  under  side,  but  this  wound  was  not  considered  serious.  Sullivan,  the  fourth  man, 
was  working  beneath  another  compartment  of  the  shaft,  a  few  feet  distant;  therelbre 
was  lucky  enough  to  escape  entirely  unhurt.  The  cable  fell,  coiled  among  the  debris 
of  the  broken  platforms,  upon  the  car  and  cage  ;  therefore  it  was  quite  a  job  to  extri- 
cate the  dead  bodies.  The  bolt  broken  was  not  defective.  It  was  two  inches  in  diame- 
ter and  showed  no  flaw,  but  sim^ily  a  square  break  of  good  solid  iron.  This  accident 
of  course  developes  the  now  evident  fact  that  a  two-inch  iron  bolt  was  not  strong 
enough,  yet  no  one  could  hardly  be  blamed  for  mismanagement ;  it  was  a  purely  acci- 
dental circumstance,  and  one  of  those  unforeseen  calamities  continually  occurring  in 
our  mines.  Two  strong  brakes  instead  of  one  might  be  used,  and  thus  the  recurrence 
of  a  similar  accident  prevented  in  the  future.  Engineering  invention  certainly  can 
contrive  some  sort  of  safeguard  to  apply  in  such  e'mergencies.  The  cage  was  of  the 
safety  pattern,  but  owing  to  the  tension  "kept  upon  the  cable  the  safety  clutches  were 
not  free  to  act,  as  they  would  have  infallibly  and  effectually  done  in  case  of  the  cable 
breaking.  We  append  this  last  remark  by  reason  of  having  heard  several  persons  state 
this  was  not  a  safety  cage.  It  was,  and  a  very  good  one  at  that — so  strong  that  it  was 
but  little  injured  by  its  fall. 

It  seems  to  me  that  no  "  engineering  invention  "  is  required  to  prevent 
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such  a  catastrophe.  This  case  is  but  one  of  many  warnings  which  the 
CoiDStock  mines  have  furnished  against  the  practice  of  lowering  cages 
"by  the  brakes  instead  of  unwinding  with  the  engine.  I  remember  that 
for  several  years  it  was  the  rule  in  the  Gould  &  (3urry  mine  to  lower 
with  the  engine ;  and  during  that  time  not  a  single  accident  occurred,  in 
the  shaft.  Lowering  by  the  brakes  is  letting  the  cage,  with  the  continu- 
ally increasing  weight  of  cable,  fall  down  the  shaft,  regulating  its 
descent  merely  by  the  brakes  upon  the  friction-wheel,  which  are  con- 
trolled by  a  long  lever,  reaching  to  the  station  of  the  engineer.  The 
inequality  of  the  pressure  of  a  man's  hand  upon  such  a  brake-gearing 
is  made  very  unpleasantly  evident  to  a  person  descending  in  the  cage 
by  a  surging  alternation  of  velocity,  as  the  momentum  of  the  fall  is  now 
allowed  to  accumulate  and  now  suddenly  checked.  In  lowering  cages 
which  do  not  carr^^  human  passengers,  less  care  is  exercised  in  regulat- 
ing the  velocity,  and  the  resulting  strains  upon  every  part  of  the  cable 
and  machinery  are  of  the  most  dangerous  character.  It  is  true  that  a 
simple  device  might  be  employed  to  stop  the  revolution  of  the  bobbin 
when  the  brakes  fail  to  act  5  but  it  would  be  far  better  to  avoid  drop- 
J)ing  the  cages  in  this  way,  and,  by  lowering  steadily  with  the  engine, 
'to  secure  a  uniform  instead  of  an  alternately  accelerated  and  retarded 
rate  of  descent. 

STATISTICS  OF  THE  MINES. 

The  following  statistics  are  offered  in  continuation  of  those  presented 
in  former  reports : 

Report  oftJic  Belcher  for  the  year  ending  February  1,  1871. 

The  receipts  for  the  past  year  were  $278,541,  including  $204,253  from 
bullion  and  $72,095  from  assessments.  The  expenses  were  $277,017, 
the  leading  items  being  $123,214  for  crushing  ores  and  $85,388  for  labor, 
lea^ang  $624  cash  on  hand.  During  the  year  the  amount  of  ore  crushed 
was  11,353  tons,  yielding  an  average  of  ^17  99,  at  a  cost  of  $10  85  per 
ton. 

Report  of  the  Gould  &  Gurry  for  the  year  ending  November  30,  1870. 

KECEIPTS. 

From  23,499  tons  ore  worked  at  custom  mill $661,013 

Premmm,  sale  of  slimes,  etc 6, 891 

Sale  of  268  tons  of  ore 1, 677 

Assessment  No.  7,  $lb  per  share 72,000 

Assessment  No.  8,  $12^  per  share 60,  000 

Sundry  mill  material  sold 11,  357 

Eeturned  freights  Virginia  and  Trackeo  Railroad 5, 068 

Miscellaneous 1,086 

Total 819,092 

DISBUnSEMENTS. 

Cash  indeljtedness  November 30, 1869 $29,934 

Dividends  to  stockholders 48,000 

Labor  at  mine 229,399 

Timber  and  lumber 59,978 

Wood 33,175 

Iron,  hardware,  charcoal 16,  387 

Machinery  and  foundery  work 6,  676 

Candles 4,940 

Sundries  on  account  of  mine 14, 531 

Mill  account 4,338 
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Eedncing  25, 194  cons  ore,  custom  mill $302,  063 

Tiises 6,  037 

Exchange 2,  434 

General  expenses 22,211 

Interest - 2, 005 

Miscellaneous  items '. 8,  882 

Total 792,240 

Cash  on  hand  November  30,  1870 26,852 

Total 819,092 


The  assets  of  the  company  aggregate  $203,014,.  against  which  there 
are  liabilities  amounting  to  only  $2,629.  The  superintendent  reports 
24,305  tons  of  ore  taken  from  tlio  mine  during  the  year,  averaging 
$28  16  per  ton. 

The  president's  report  gives  the  followiiig  comparisons  of  the  opera- 
tions of  the  mine  for  the  past  three  years : 


Year. 

Ore. 

Yield. 

Mining. 

Milling. 

1870 

Tons. 
24,  305 
15,  879 
12, 153 

$28  16 
26  30 
18  14 

Cost. 

$6  82 

7  29 

3  73 

Cost. 

$12  85 

13  08 

1869 

1868 

12  62 

Eeport  of  the  Hale  &  Norcross  for  the  year  ending  March  1,  1870. 

RECEIPTS. 

Cash  on  hand  February  28,  1869 $137  74 

Bullion .• 1,321,018  77 

On  account  assessment  No.  34 18, 840  00 

Premium  on  bullion 9, 434  86 

Sundries 6,  631  57 

Total 1,356,062  94 

DISBUIiSEMENTS. 

Assessment  No.  34  rescinded $20, 800  00 

Mine  labor 267,084  50 

Mine  material 114,  499  57 

Ore  reduction 567,808  20 

Salary .' 10,630  05 

Virginia  and  Truckee  Eailroad 25,000  00 

Dividend  account 192,000  00 

Sundry  accounts 39,847  55 

Cash  on  hand  February  28,  1870 118,392  47 

Total 1,356,062  94 

Cash  assets 240,182  45 

Property  assets 214,646  85 

Total 454,829  30 

Liabilities 32,000  00 

Excess  of  assets  over  liabilities .\. 422,  829  30 

H.  Ex.  10 7 
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Comparative  statement  of  cost  of  mining  and  milling^  together  with  yield  of 
ore,  for  18G8  and  18G9. 

1868.  1869. 

Cost  of -wood  per  cord •. $U  40  $13  09 

Cost  of  timber  per  M 28  40  28  29 

Cost  of  milling  ore  per  ton 13  11  12  49^ 

Yield  of  ore  per  ton 23  90  27  13| 

Paid  labor  per  ton  of  ore  extracted 9  01-^  5  13^ 

Report  of  the  Yellow  Jaclcetfor  the  year  ending  July  1, 1870. 

Product  of  mine,  $1,779,229;  receipts  from  assessments,  $528,000 ; 
total  receipts,  $2,307,227.  Indebtedness  July  1, 18G9,  $305,605  5  expendi- 
ture during  the  year,  $1,722,725  f  bafence  on  band  July  1, 1870,  $278,897, 
as  follows:  on  deposit,  $119,609;  due  on  railroad  account,  $129,056; 
supplies  ou  band  and  paid  for,  $30,332 ;  total,  $278.897 ;  and  to  balance 
debit  side,  add  up  $2,307,227. 

The  following  is  the  detailed  statement: 

The  receipts  for  the  year  have  been  as  follows : 

Bullion  product $1,702,726 

Ore  sold 10,254 

Morgan  mill 65,  929 

Assessment  No.  12,  levied  July  19 240,  000 

Assessment  No.  13,  levied  November  26 120,  000 

Assessment  No.  14,  levied  March  16 168,000 

Advertising  balance 318 

Total 2,307,227 

The  disbursements  amounted  to  $2,028,331.    The  principal  items  are  the  following : 

Indebtedness  as  per  last  report $305,  606 

Labor  at  the  mine 340,  500 

Mine  supplies 51, 748 

Improvements  in  hoisting  works 14,  485 

Legal  expenses j. 3,  852 

Eevenue  stamps,  advertising,  etc 5, 278 

Candles  and  oils 12,112 

Wood 58,103 

Timber • 85,748 

Crushing  ores — outside  mills 769, 342 

Crushing  ores — company's  mills 272,  849 

Assay,  discount  on  bars,  and  Federal  tax 30,  988 

Interest 30,491 

Salary  of  officers 16,200 

Working  tailings — company's  mills 10, 179 

Miscellaneous 20,  880 

Total 2,028,331 

The  assets  of  the  company  aggregate  $285,102,  as  follows : 

C'lsh  in  Bank  of  California $119, 609 

Mine  supplies 16,691 

Mill  supplies .^ 15,747 

Due  on  assessments  Nos.  1  to  14 1, 135 

Due  on  $160,000  advanced  to  V.  &  T.  K.  Co 129,057 

Simdry  open  accounts 2,  863 

Total  assets 285, 102 

Liabilities 6, 206 

Assets  above  liabilities 278,896 
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The  above  figures  represent  the  condition  of  the  company  at  the  close 
of  the  fiscal  year  ending  June  30,  1870.  No  dividends  were  disbursed. 
The  apparent  profit  for  the  year  was  $584,502,  of  which  $305,000  was 
used  to  liquidate  an  indebtedness  at  the  beginning  of  the  year,  while 
the  remainder  represented  the  surplus  assets  at  the  close,  of  which 
$119,600  was  in  cash. 

Report  of  the  Kentuclcfor  the  year  ending  November  1,  1870. 
18,103  tons  of  ore,  yielding  $371,198,  or  an  average  of  $20  50  per  ton,  were  produced. 

KECEIPTS. 

From  bullion $371,198  24 

Assessment  No.  3 10,  000  00 

Lumber  contract  paid  last  year 11^  250  00 

Other  items 485  88 

Total 392,934  12 

Cash  on  hand  November  1,  1869 79,  880  54 

472, 814  66 


CISBUESEMENTS. 

Dividends  to  stockholders $70,000  00 

Crushing  ores 220,970  48 

Labor 102,127  50 

Timber 21, 179  97 

Hoisting  ore 8, 594  70 

Oil,,  candles,  and  other  supplies 7, 115  57 

Mine  and  oliice  expenses 12, 238  53 

Gold  Hill  expenses 5,968  98 

Branch  railroad  to  Kentuck  dump 5, 135  79 

Assaying 4,026  23 

Miscellaneous  items 9,  312  11 

Total , 436,669  86 

Cash  on  hand  Novemb*  1,  1870 6,144,80 

•472,814  66 


Report  of  the  Imperial  Umpire  for  the  year  ending  May  31, 1870.  - 

EECEIPTS. 

Cash  on  hand  May  31,  1869 $7,680  16 

Bullion ■- , 176,689  53 

Assessments 141, 740  63 

Gold  Hill  and  Rock  Point  mills 3,674  10 

Property  sales 15,000  00 

Bills  payable 22,  000  00 

Imperial  Empire  shaft 2,406  89 

Sundries .•: 10,451  67 

Total 379,642  98 

DISBURSEMENTS. 

Gold  Hill  mill $98,989  23 

Rock  Point  mill 3, 295  58 

Altamine 96,  756  03 

Holmes  mine ' 5,  178  55 

ImiDerial  Empire  shaft 83,  945  63 

Virginia  and  Truckee  Railroad  Company = .  ... 27,000  00 

New  drifts 11,352  00 
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General  expense $13,674  01 

Expenses  in  Snii  Francisco 8,  470  35 

Legal  expenses 6,  035  05 

Bills  receivable 15,000  00 

Sundries 9,765  55 

Cash  on  hand  May  31,  1870 181  00 

379, 642  93 


The  cost  of  reducing  12,020  tons  of  ore,  (including  liauliug,)  amounted 
to  $7  96  per  ton,  with  supplies  on  hand.  The  cost  of  extracting  11,925 
tons  of  ore  fro:;i  the  old  shaft  amounted  to  $7  20  per  ton,  including 
shaft  repairs,  sinking,  etc.  Since  the  company  went  into  operation,  the 
expenses  for  milling  and  mining  i)urposes,  including  new  machinery 
and  improvements,  aggregate  $4,113,290,  and  the  dividends  paid  stock- 
holders foot  up  $1,067,500.  In  the  same  time  the  receipts  from  ores 
and  sundries  sold  for  account  of  mines  and  mills  were  $5,303,517,  and 
from  assessments  $291,740,  At  the  date  of  this  report  the  total  indebted- 
ness of  this  company  was  $22,000,  against  which  $18,259  37  was  due 
on  assessment  No.  7,  and  $15,000  on  bills  receivable. 

Beport  of  the  CJiollar-Potosi  for  the  year  ending  May  31,  1870. 

EECEIPTS. 

Cash  on  hand  as  per  last  statement $168, 991  35 

Bullion  account 1,479,128  59 

Oresold 3,530  97 

Insurance  upon  property  destroyed 37,  000  00 

Virginia  and  Truckee  Eailroad 1,  219  47 

Sundries... 804  44 

Due  on  oi)en  accounts 593  00 


1,691,267  64 


EXPENDITURES. 


Dividend  account $420,443  00 

Labor ' 234,605  35 

Working  ore 760, 174  00 

Timber  and  lumber ■ 55,308  35 

Firewood 9,230  71 

Taxes 6,661  74 

New  shaft.. 16,191  93 

Freight 7,249  40 

Assaying : 3, 166  93 

Materials 8,211  82 

Hardware 6,  983  66 

Candles 5,842  00 

Legal  expenses 4,  369  97 

Water  account 2,356  75 

General  expenses 7, 642  82 

Superintendent  Eequa 3, 262  07 

Sundry  accounts -■ 11,  314  14 

Cash  on  hand 128,352  96 

^  1,691,267  64 


The  following  has  been  the  yield  of  the  mine  for  the  year :  Blue 
Wing  section,  26,044  tons;  New  Tunnel,  12,000;  Grass  Valley,  0,212 ; 
Belvidere,  8,000  ;  Cooffing,  4,380  ;  Total  56,636  tons.  Amount  reduced, 
59,354  tons ;  average  yield  per  ton,  $24  Sii ;  cost  of  milling  per  ton, 
$12  81 ;  cost  of  labor  and  materials,  $3  99 ;  total  cost  per  ton  extracted, 
including  rebuilding  and  repairs  at  new  shaft,  $5  52;  total  expenses 
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per  ton,  $18  33 ;  showing  a  net  yield  of  $6  53.  The  following  table 
shows  the  number  of  tons  of  ore  worlied  and  bullion  yield  for  each 
month  of  the  fiscal  year  ending  May  31,  1870  : 

18G0-'70.                                                                                                                Tons  worked.  Bullion. 

June 6,807  $175,071 

July 6,412  163,650 

August 6,593  149,398 

September : 5,517  116,667 

October 5,286  108,970 

November 3,578  87,580 

December 3,201  76,184 

January 4,495  115,283 

February 4,058  91, .545 

March 1,549  113,189 

April 4,313  130,361 

May 4,545  146,983 

Totals 59,354  1,475,461 


Report  of  the  Sierra  Nevada  for  the  year  ending  January  1\  1871. 

RECEIPTS, 

Bullion $220,287  05 

Other  soui'ces 9,939  77 


230, 226  82 


DISBURSEMENTS. 

Indebtedness  per  last  statement $16,  077  05 

Dividends 37,500  00 

Mill  account 47,132  10 

Mine  account 45,847  91 

Wood  account 32,  099  04 

Cedar  Hill  Float  Eock  title 11,662  95 

Crushing,  outside  mills 4, 700  00 

Incidentals 14,  646  86 

Cash  on  hand 20,560  91 

230,226  82 


The  above  exhibit  is  the  most  favorable  ever  made  by  this  company, 
and  its  future  prospects  are  as  flattering  as  have  been  the  results  for 
the  past  year.  Prudent  management  has  at  last  been  able  to  make  this 
mine  profitable. 

Report  of  the  Gold  Kill  Quartz  Mining  and  Milling  Company  for  the  year 
ending  January  1,  1871. 

The  receipts  for  the  year  amounted  to  $87,192,  of  which  $17,287  was 
from  bullion  produced ;  $27,206  from  the  operations  of  the  mill  5  and 
$15,000  from  two  assessments,  levied  in  May  and  September.  The  dis- 
bursements embraced  $42,210  for  milling,  $6,868  for  mining,  $9,083  for 
improvements,  and  $5,661  for  general  expenses.  The  assets  consist  of 
book  accounts  to  the  amount  of  $12,939,  against  which  there  are  liabili- 
ties amounting  to  $9,560,  showing  a  surplus  of  $3,379. 

Report  of  the  Overman  for  the  year  ending  Jtdy  1,  1870. 


Balance  on  hand  July,  1869  , $8,032  33 

BulHon , 482,433  72 
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Wood  ranch  account $20,079  90 

Ore  sold 10,139  00 

Bills  payable 8,390  G6 

Miscellaneous  receipts 1, 927  47 


531, 003  OS 


EXPENDITURES. 


CrasMnff  account $285, 074  84 

Labor 115,809  00 

Lumber 34,560  92 

Assessment  No.  14 14,290  00 

Wood  ranch  expenses - 10, 108  41 

Lambert  lease 12,500  00 

Supplies,  &c 9,303  05 

Wood  account 6,  908  93 

Assaying 4, 952  72 

Legal  expenses 3, 192  18 

Salary  account 4,  813  26 

Tools,  hardware,  etc 3,020  77 

Sundry  accounts 13, 777  64 

Cash  on  hand  July  1, 1870 13,471  36 

531, 003  08 


There  were  extracted  40,021  tons,  and  reduced  30,885  tons,  yielding- 
$15  02  per  ton.  Tiie  capital  stock  has  been  changed  from  $1,600,000, 
divided  into  3,200  shares  of  $500  each,  to  $1,280,000,  divided  into  12,800 
shares  of  $100  each. 

Report  of  tlie  Savage  for  the  year  ending  July  11,  1870. 

RECEIPTS. 

Cash  on  hand  July,  1869... $47,395  29 

Bullion 281,570  27 

Ore  sold 9,495  00 

Tailings  sold 4, 576  60 

Assessments 280,000  00 

Miscellaneous  receipts 2, 397  87 


625  435  03 


EXPENDITURES. 


Labor  and  salaries .--.  |231,396  12 

Timber  and  lumber 32, 751  21 

Hardware,  candles,  etc 36, 080  70 

Wood  and  charcoal 50,  510  65 

Reduction  of  ores,  etc 106,  581  83 

Paid  to  Truckee  Eailroad 75  000  00 

Custom  mills :..  30,524  67 

Miscellaneous 53, 144  60 

Cash  on  hand  July  11, 1870 ' 9,445  25 

625, 435  03 
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Statement  of  product  of  bullion,  dividends,  and  assessments  of  the  various 
mines  on  and  near  the  Oomstoch  lode  during  the  first  three  months  of  1S70, 
together  icith  the  aggregates  of  the  same  period  during  the  four  precedlyig 
years. 


Companiea. 

Bullion 
product. 

Dividends. 

Assess- 
ments. 

Belcher .- 

S99, 474 

Bullion 

$10,000 

Caledonia 

13,796 
319, 997 

Chollar-Potosi 

$84,  000 

Consolidated  Virginia 

>>3     OQ0 

CvoAvn  Point 

49, 172 

90*  000 

Daney 

8,000 
12  000 

Empire  Mill  and  Mining  Company 

Gold  Hill  Quartz  Mill  and  Mining  Company 

3,802 
101,841 
440, 594 

Gould  &  Curry 

7'^  000 

Hale  &.  Norcross 

96,000 

Imperial 

40,000 
6  000 

Julia 

Justice 

36,  000 

Kentuck 

92, 297 

40, 000 

Lady  Bryan 

12  000 

Opliir 

84  000 

Overman 

178, 842 
55,625 

Savage  

160  ono 

Secrecated  Belcher 

1-.)  300 

Sierra  Nevada 

38, 925 
375, 000 

Yellow  Jacket 

168  000 

In  1870 

1,769,365 
2,040,885 
1, 764, 046 
2, 765,  531 
2,291,893 

220,  000 
588,  000 
310, 000 
850, 000 
90, 000 

7'^4  OflO 

In  1869 

156  200 

In  1808 

557  500 

In  1867 

230, 780 
474, 600 

In  1866 
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Bullion  product,  dividends,  and  assessments  of  tlie  leading  mines  on  the 
Gomstoch  lode  during  the  second  quarter  of  1870,  together  loith  the  aggre- 
gates for  the  same  period  for  four  preceding  years. 


Companies. 


American 

Belclier 

Bullion ■ 

Caledonia 

Chollar-Potosi ^ 

Confidence 

Consul  Virginia 

Crown  Point 

Daney 

Empire  Mill  and  Mining  Company 

Gold  Hill  Quartz  Mill  and  Mining  Company 

Gould  &  Curry 

Hale  &  Norcross 

Imperial 

Julia 

Justice 

Kentuck 

Lady  Bryan 

Occidental 

Ophir 

Overman 

Savage .' 

Segregated  Belclier 

Sierra  Nevada 

Yellow  Jacket 


Total  in  1870. 
Total  in  1869. 
Total  in  1868. 
Total  in  1867. 
Total  in  1866. 


Bullion 
product. 


$95, 062 


492, 893 


46,  385 


4,246 
183, 794 

478, 524 


53, 895 


142, 211 

6,300 

29, 575 

46, 499 

480,  000 


2,  059,  384 
1,914,816 
2, 535, 442 
4, 299, 122 
2, 634,  815 


Dividends. 


$84,  000 


168, 000 


Assessments. 


252, 000 
257,  500 
597, 750 
1, 218, 200 
436, 000 


$34, 800 
41,  600 
25, 000 


15, 600 


12, 000 
10, 000 


40, 000 
7,500 


60, 000 
84, 000 


120, 000 
6,400 


456, 900 
311,500 
380, 600 
209, 900 
212, 800 


Returns  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  June 


30,  1870. 


Companies. 


Chollar 

ChoUar,  (Lynch) 

Gould  &  Curry 

Gould  &  Curry,  (roasted) 

Hale  &.  Norcross 

Savage , 

Savage,  (sold) 

Yellow  Jacket 

Yellow  Jacket,  (sold) 

Belcher 

Occidental 

Crown  Point 

Kentuck 

Overman 

Empire 

Imperial : 

Sacramento , 

Sierra  Nevada , 


Tons. 


13, 
3, 
6, 

17, 


20, 
3, 
6, 
1, 
4, 
3, 
9, 


323 
005 
048 
48 
785 
2031 
474f 
316 
170 
139 
100 
055 
390 
464 
500 
500 
372 
288 


Average 

per  ton. 

$36  70 

18  80 

22  00 

644  60 

.26  90 

30  98 

20  00 

23  14 

1  00 

15  48 

8  00 

12  88 

15  89 

14  73 

12  30 

12  22 

5  00 

9  28 

Total  pro- 
duct. 


$489,  670 

56,  614 

133, 118 

30,  941 

478, 438 

6,304 

9,495 

470, 125 

3,170 

95, 061 

"""46,'4i6 

53,  364 

141, 480 

4,687 
30, 550 

1,858 
48, 074 
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Returns  to  the  county  assessor  of  Storey  County  for  the  quarter  ending 

September  30, 1870. 


Companies. 


Hale  &  Norcross 

Chollar 

ClioUar,  Lynch 

Yellow  Jacket 

Savage  

Savage,  (sold) 

Gould  &  Carry 

Gould  &  Curry,  (roasted) 

Sierra  Nevada 

Crown  Point 

Ken tuck 

Ophir 

Savage,  (by  Union  Mill  Company). 

Overman* 

Imperial* 


Tons. 


IS, 366 

17, 689 

3,480 

10, 245 

2,599 

792 

5,387 

100 

4,614 

3,723 

1,780 


792 


Average 
per  ton. 


$29  08 
43  83 
20  02 
19  74 
24  46 
5  00 
31  30 

352  85 

12  02 

14  36 

9  80 


19  30 


Total  pro- 
duct. 


5, 924 

775, 308 
69,  669 

202, 244 

63, 587 

3,961 

168, 629 
35, 298 
55, 476 
53, 459 
17, 548 
2,014 
15, 292 


'  Not  handed  in  in  time  for  this  report. 


Returns  to  the  county  assessor  of  Storey  County  for  the  quarter  ending  De- 


cember 31,  1870. 


Companies. 


Crown  Point 

Chollar 

Chollar,  M.  Lynch , 

Savage , 

Gould  &  Curry 

Gould  &  Curry,  (housted)  . 

Hale  &  Norcross 

Overman 

Overman,  (account  sold)... 

Yellow  Jacket 

Sierra  Nevada 

Belcher 

Succor  

Imperial 

Empire,  by  C.  C.  Stevenson 


Tons. 


4,050 

24, 656 

3,120 

8,206 

5,612 

17 

15, 185 

6,386 

888 

9,245 

4,163 

70 

2,300 

5,500 

1,100 


Average 
per  ton. 


$19  12 
41  90 

19  08 

18  02 
29  63 

205  62 

20  30 

19  08 
1  00 

36  83 
15  09 


15  45 

10  77 
17  27 


Total  pro- 
duct. 


$77, 462 

1,034,911 

59, 527 

152, 857 

166, 283 

3,  495 

308, 258 

126, 634 

888 

340, 573 

62, 820 


35, 535 

59, 397 
18, 499 
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Dividends  for  1870. 

Cliollar  Potosi $658,000 

Sierra  Nevada 37,500 

Gould  &  Curry 48,000 

Hale  &  Norcross 512,000 

Yellow  Jacket 144,000 

Keutuck 40,000 

Total 1,439,500 


The  ceusus  returns  indicate  nearly  the  same  production  as  the  tables 
of  the  companies.  Thus,  according  to  the  latter,  the  bullion  jjroduct  for 
the  year  ending  June  30,  1870,  ^yas  $7,401,665;  but  for  the  year  endiug 
June  1,  1870,  the  aggregate  production  was  reported  by  the  assistant 
marshal  as  follows: 

Ormsiy  County. — From  the  Santiago,  Vivian,  Yellow  Jacket,  Merrimac, 
Brunswick,  and  Mexican— S  mills $1,  939, 20'5 

Storey  County. — From  the  Proctor,  Jennings,  Bassett,  (2,)  Parks  and  Bowie, 
Evans,  Meredith,  Nevada,  Delano,  Jane,  Succor,  Earasdell,  Papoose, 
Piute,  Empire,  Imperial,  Pacific,  Petalnma,  Ehode  Island,  Gold  Hill, 
Sunderland,  Sapi)hire,  Mariposa,  Empire  State,  Hoosier  State,  Bay  State, 
Boston,  Johnson,  and  Sierra  Nevada — 29  mills 3,  590,  700 

Lyon  County. — From  the  Lykins,  Pioneer,  Sherman,  Fair  and  Mackey,  (2,) 
Briggs,  liill,  (2,)  Union  Mill  and  Mining  Companv,  (6,)  Weston,  Hobart, 
Shad,  Overman,  Gold  Hill,  Janiu,  Birdsall,  and  Winters— 22  mills 1  411, 120 

Washoe  County. — From  the  Auburn,  Avery,  and  Dall — 3  mills 578, 130 

Total 7,519,155 

Or,  deducting  the  Auburn,  which  is  at  Eeno,  and  does  not  usually  treat 

Comstock  ore 160,  000 

7, 359, 155 


The  Nevada  Land  and  Mining  Company,  (limited,). (Auburn  mill,)  at 
Eeno,  pays  the  following  prices  for  silver  ores,  which  it  will  buy  in  any 
quantity' : 

For  ores  assaying  per  ton $40    Per  cent,  of  assay  value 25 

~  "  --  _  _^^ 3Q 

.do 37i 

.do 40- 

.do 43 

.do 48 

.do 50 

.do 56 

.do ■ 60 

.do 63 

.do 65 

.do 68 
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.do 72 

.do 74 

.do 77 

.do 78 

.do 79 

.do 81 

..do 82 

.do 83 

1,000  Do do 84 
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Do... 

...do. 

Do... 

...do. 

Do... 
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...do. 
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Tabular  statement  of  the  number  of  assessments,  number  of  feet  in  mine, 
number  of  shares,  number  of  dividends,  total  amoimt  of  assessments  and 
dividends,  amounts  of  assessments  and  dividends  jyer  share  of  the  leading 
mines  in  California,  Wevada,  and  dealt  in  at  the  San  Francisco  Stock 
Board,  being  an  extract  from  a  tabular  statement  by  B.  Wheeler,  editor 
of  the  San  Francisco  StocJc  Bejjort. 

Mr.  Wheeler  remarks  in  regard  to  these  statistics : 

The  compiling  of  the  following  siiatistics  may  seem  to  the  novice  a  light  task,  requiring 
neither  time  nor  trouble,  although  the  information  that  is  given  is  the  most  valuable 
ever  published  since  the  mines  that  are  upon  the  list  of  the  Sau  Francisco  Stock  and 
Eschange  Board  have  assumed  the  importance  that  is  to  them  now  attached.  The 
State  of  Nevada  has  proveu  herself  in  minerals  to  be  one  of  the  richest  in  tbe  Union, 
and  the  speculation  in  her  mines  has  built  up  a  business  in  this  city  wherein  profit  is 
concerned  that  is  equaled  by  none  other.  Her  wealth  was  first  made  known  by  the 
capital  drawn  from  San  Francisco,  and  the  greatest  portion  of  the  stock  in  hor  richest 
mines  is  owned  by  its  residents,  yet  so  great  is  the  ignorance  pertaining  to  them,  that 
men  claiming  to  be  well  informed  upon  the  subject,  unhesitatingly  avow  that  far  more 
money  has  been  spent  in  developing  her  mines  than  what  has  been  extracted  from  them, 
w^hile  the  dividends  would  not  come  within  25  per  cent,  of  the  amount  collected  for 
assessments.  Doubting  the  correctness  of  such  assertions,  I  entered  upon  the  under- 
taking of  collating  the  aggregate  amounts  that  have  been  disbursed  in  dividends  and 
collected  by  assessments,  by  and  uiDon  the  mines  that  are  now  dealt  in  daily  in  the  San 
Francisco  Stock  Board.  The  figures  which  are  below  presented  go  to  show  that  the 
dividends  far  exceed  the  assessments,  and  that  the  mines  on  the  Comstock  have  returned 
a,  splendid  interest  upon  the  m(5Uey  that  has  been  spent  in  developing  them,  and  that 
no  other  speculation  has  been  more  or  even  as  profitable.  Included  in  the  number  will 
be  found  mines  that  have  never  returned  a  single  dollar  in  dividends,  and  some  that 
have  been  reincorporated,  but  had  disbursed  dividends  previously.  The  Belcher,  for 
instance,  before  its  late  reincorporations  and  removal  of  its  office  to  this  city  paid  out 
to  stockholders  $421,200,  equal  to  $40.5  per  foot,  and  levied  assessments  to  the  sum  of 
$410  per  foot,  aggregating  |426,400.  The  correct  total  of  the  Sierra  Nevada  assessments 
I  was  unable  to  ascertain,  as  some  of  the  old  books  have  been  mislaid  or  lost,  while  the 
secretary  of  the  justice  refused  to  furnish  the  desired  information.  The  importance  of 
the  work  which  I  present  to  the  members  of  the  Sau  Francisco  Stock  Board  for  their 
consideration  can  only  be  made  manifest  by  the  manner  in  which  it  is  received  and 
appreciated.  It  has  been  a  laborious  and  wearisome  task  to  gather  the  information  which 
is  given  in  the  following  statement,  and  I  hope  that  it  will  meet  Avith  their  commend- 
ation, and  also  be  the  means  of  informing  those  who  are  ignorant  of  the  vast  amount 
that  the  Comstock  and  other  silver  lodes  in  Nevada  have  contributed  to  the  wealth  of 
the  world. 
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$54,  000 
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53,  880 

5,000 

TTiiioTi  TM"   nnd  M   Cn 

1  00 

St.  Patrick  G.  M.  Co 

Total 

117,  880 

2,  410,  000  00 



WASnOE,  KEVADA. 

Alpha  Consolidated 
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300 
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1,040 
2,500 
2,800 
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127,  GOO 
C23,  370 
430,  000 

22  00 

4  50 

18  50 

215  50 
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140  00 
11  00 
51  94 
54  50 

Araorican 

Bfilolier 

Bnllion 

ClioUar-Potosi 

2,  212,  000  00 
78,  000  00 

G9  00 

Confidence 

50  00 

Consolidated  Vii'ginia  .. 

Crown  Point   

853,  000  00 
5U,  000  00 

71  50 

Diiney 

7  00 
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Tabular  statement  of  the  number  of  assessments,  cj-c. — Coutiuued. 
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1 
4 
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29 
11 
4 
5 
18 
15 
3 
13 
35 
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400 

3,  COO 
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1,200 
8,000 

12,  000 
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4,800 
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$90,  000 
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12,  000 
35,  COO 
501,  600 
610,  000 
450,  000 
106,  200 

$513,  COO  00 

875  00 

10  00 
1  00 

70  03 
117  CO 

76  25 
112  50 

10  02 

§428  00 

4i,'2:)6"66' 

3,  823,  800  CO 
1,  518,  000  00 
1,  067,  500  00 

Gold  Hill  Quartz 

82  50 
797  25 
189  75 
266  87 

Imperial 

Justice 

95 

1,466' 

1,200 

800 

160 

2,000 
10,  000 
10,  800 
12,  800 
16,  000 

0,400 
20,  000 
22,  800 
24,  000 

33 

1 
22 

'52' 

"ii" 

70,  000 
165,  000 
1,  004,  000 
C32,  683 
468,  000 
180,  800 
450,  000 

1, 252,  000  00 

20,  000  to 

1,  394,  400  00 

35  00 
\G  50 
73  33 
49  38 
29  25 
28  25 
22  50 

626  00 
2  CO 
86  25 

Opliir 

Savage 

4,  288,  000  00 

268  00 

102,  ."^00  00 

51  25 

Succor  M.  and  M 

Yellow  Jacket 

14 

1,  200 

19 

1,  518,  000 

1,  884,  000  00 

63  25 

78  50 

Total 



9,  836,  038 

19, 112,  050  00 

WHITE  PINE,  NEVADA. 

Consolidated  Silver  "Wedge. . . 

20,  000 
50,  000 
12,  000 
36,  000 

20,  000 
10, 000 

21,  333 

20,  000 
30,  000 

21,  333 

Confsolidated  Chloride 

3 

2 
7 
6" 

3 
5 

4 
3 

"'"'666' 
1,800 

"4,066' 

'i,'e66' 
3,000 

800 

2 
.... 

250,  000 

9,000 

55,  800 

32,  000 

40,  000 

95,  399 

102,  000 

6,000 

36,  000 

5  00 
75 
1  55 
1  60 
4  00 

4  50 

5  10 
20 

$45pft. 

Hidden  Treasure  Consolida'd. 

Metropolitan  M.  &  M 

Original  Hidden  Treasure 

10,  000  00 
33,  499  50 

1  00 
1  50 

Silver  Vault 

"Virginia 

Total 

625,  399 

43,  499  50 

1 

7 

4,200 

40,  000 

BATTLE  MOUNTAIN  DISTRICT. 

40,  000 

1  00 

ELY  DISTEICT,  NEVADA. 

'4,'666' 

60,  000 
30,  000 

4 

210,  000 

270,  000  00 
30  000  00 

3  50 

4  50 
1  00 

Total 

210,  000 

300,  000  00 

EUREKA  DISTRICT,  NEVADA. 

Eureka  Consolidated 

50,  000 
50,  000 
50,000 

2 

87,  500  00 

1  75 

Mineral  Hill 

Total 

87,  500  00 

= 

= 

10,  829,  317 

Grand  total 

21,  953,  049  CO 

LANDER  COUNTY. 

Beese  River  district. — The  Lander  Hill  mines  are  at  present  practically 
the  only  ones  worthy  of  notice  in  Eeese  Eiver  district,  no  others  of  any 
note  being  worked.  The  veins  of  this  hill  have  been  so  often  and  so 
correctly  described,  that  it  is  impossible  to  add  anything  of  interest  to 
essays  formerly  brought  before  the  public.  Much  expense  has  been  occa- 
sioned in  working  the  Lander  Hill  mines  by  the  frequently  occuring  faults 
in  all  the  veins,  which  sometimes  throw  their  lower  portions  hundreds  of 
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feet  out  of  tlio  plaue  of  tlie  upper  part.  The  veins  being  narrow,  this  has, 
ii!  spite  of  their  richness,  brought  about  the  abandonment  of  many,  aud  at 
the  time  of  my  visit  only  the  North  Star  and  Oregon  mines  of  the  Manhat- 
tan Compauy,  and  the  Buel  North  Star  (belonging  to  an  English  com- 
pany) we.re  at  work.  I  jneau  to  say  that  these  mines  are  the  only  ones  of 
note  now  worked ;  many  others  are  worked  in  a  small  way,  yielding, 
l^erhaps,  one  or  two  tons  per  month,  but  they  hardly  pay  their  way. 
The  ores  of  all  these  veins  are,  as  is  well  known,  ruby-silver,  dark  and 
light,  polybasite,  enargite,  stephanite,  and  principally  fahlerz ;  silver- 
glance  is  rare. 

A  pleasing  peculiarity'of  the  veins  is,  that  the  ores  in  them  do  not  get 
poorer  in  depth,  but  they  have  rather  improved  so  far.  This  will,  of 
course,  have  its  limits ;  but  this  much  is  certain,  that  the  future  of  these 
mines  is  as  assured  and  certain  as  it  can  be  in  the  best  of  mines. 

The  difficulty  of  cheap  reduction  of  these  refractory  ores  has  been  most 
happily  overcome  by  the  Stetefeldt  furnace.  One  of  this  kind  has  been 
built  at  the  Manhattan  mill,  the  construction  of  which  differs  somewhat 
from  the  former  pattern,  and  with  which  highly  favorable  and  graiify- 
ing  results  have  been  reached.  I  will  only  introduce  a  short  sketch  of 
this  furnace  here,  and,  what  is  most  important,  the  results  of  the  first 
month's  actual  working,  as  derived  from  the  certificate  of  Mr.  Allen  A. 
Curtis,  the  efficient  agent  of  the  Manhattan  Company,  to  whose  fore- 
sight and  sagacity  the  company  is  principally  indebted  for  the  introduc- 
tion of  the  furnace.  The  Stetefeldt  furnace  at  the  Manhattan  mill  is 
larger  than  that  at  Keno,  and  instead  of  being  heated  by  a  wood  fire  is 
heated  by  the  gases  produced  from  charcoal  in  two  gas-generators.  A 
third  generator  produces  the  gases  for  heating  and  chloridizing  the 
dust  drawn  over  into  the  main  flue  by  the  strong  draught. 

The  impression  at  once  received  by  looking  at  the  furnace  is  that  of 
an  extremely  solid  and  strong  work  before  you — one  that  is  not  apt  to 
require  many  repairs  for  years  to  come;  and,  in  fact,  in  this  lies  one  of 
the  main  features  of  the  furnace,  so  well  illustrated  by  the  one  at  Eeno, 
which  has  now  been  continually  running  for  over  a  year  without  re- 
quiring the  least  repairs.  And  the  Eeno  furnace  is  not  nearly  as  well 
built  as  that  in  Austin.  Any  one  who  knows  what  an  expense  is  con- 
tinually incurred  by  the  repairs  necessary  in  reverberatories  will  be 
able  to  appreciate  this  feature  of  the  furnace.  Its  entire  height  from 
the  cooling  floor  to  the  hopper  is  nearly  thirty  feet ;  while  the  actual 
distance  through  which  the  pulverized  ore  and  salt  fall  against  the  flame 
is  about  eighteen  feet.  The  flame  from  the  generators  enters  the  fur- 
nace a  little  over  six  feet  above  the  cooling  floor,  and  the  bottom  of  the 
flue  above  is  four  feet  six  inches  below  the  top.  Tlie  inside  size  of  the 
shaft,  at  its  lower  end,  is  five  feet  square.  The  bottom  inclines  toward 
the  discharge  door,  and  tapers  toward  the  top,  where  the  size  of  the 
shaft  is  reduced  to  three  and  a  half  feet  square.  The  feeding  machin- 
ery is  a  very  perfect  arrangement,  but  it  is  not  easy  to  describe  it  with- 
out the  aid  of  drawings,  and  T  must  be  content  to  say  here  only  that  it 
sifts  the  ore  into  the  furnace,  finely  divided,  in  a  continual  shower. 

A  very  extensive  system  of  dust-chambers  is  comiected  with  the  fur- 
nace. As  the  dust  has  to  pass  the  fire-place  in  the  main  flue  before  it 
can  reach  them,  the  ore  found  here  is  always  the  most  i)erfectly  roasted. 
From  the  dust-chambers  the  waste  heat  passes  under  the  large  dry-kiln 
and  thence  into  the  chimney.  The  following  are  the  working  results  of 
the  furnace,  according  to  Mr.  Allen  A.  Curtis,  agent  of  the  Manhattan 
Company,  for  the  first  month : 
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Qi^antity  roasted,  per  day,  22  tona. 

Labor  of  eight  men,  including  coolers,  1^30  50 ;  per  ton $1  39 

Fuel :  3,100  bushels  coal,  at  29c.,  for  312  tons ;  per  ton 2  68 

Salt:  53,315  pounds ;  cost,  $886  38  for  312  tons ;  per  ton 2  77 

Total  cost  of  roasting  per  ton  in  Stetefeldt  furnace 6  84 

This  compares  with  the  former  roasting  in  reverberatories,  as  follows: 

Labor :  22  men,  cost  $2,212  for  347  tons ;  per  ton $6  37 

Fuel :  236  cords  wood,  at  $8,  $1,880  for  347  tons ;  per  ton 5  42 

Salt :  70,017  pounds  ;  cost,  $1,234  14  for  347  tons ;  per  ton 3  56 

Total  cost  for  roasting  in  reverberatories 15  34 


This  shows  a  saving  per  ton  of  $8  51,  which  is  enormous.  Mr.  Curtis, 
in  his  letter,  concludes:  "I  think  the  saving  hereafter  will  be  much 
greater.  The  working  of  the  present  month  (August)  will,  I  judge  from 
tests  made  thus  far,  reach  ninety  per  cent,  fully." 

The  Manhattan  Company's  own  mines  cannot  supply  the  furnace  and 
mill,  and  they  do,  therefore,  a  great  deal  of  custom-work.  They  are 
generally  working  very  rich  ores,  which,  for  the  month  of  August,  aver- 
aged $300  per  ton. 

The  above  refers  to  a  visit  to  Austin  in  August.  In  October  the  Man- 
hattan mill  w^as  still  the  only  one  running,  and  its  success  kept  the  dis- 
trict as  well  as  the  town  of  Austin  quite  busy.  Mr.  Curtis,  the  skillful 
agent  of  the  company,  was  buying  ores  from  everybody,  and  was  re- 
ported to  secure  for  his  company  immense  profits  in  the  business. 

It  is  practically  a  fortified  monopoly,  since  the  company  owns  the  ex- 
clusive right  to  treat  the  ores  of  this  district  in  the  Stetefeldt  furnace, 
and  nothing  thus  far  discovered  can  compete  with  that  furnace  for 
economy  and  perfection  of  working.  The  actual  saving  in  the  expense 
of  treating  ore,  as  now  ascertained,  is  some  $12  per  ton;  and  the  yield 
is,  at  the  same  time,  considerably  higher  in  percentage  of  the  assay 
value  than  that  of  the  old  reverberatory  process.  Consequently,  the 
gain  in  the  treatment  of  rich  ores  may  be  $20  per  ton  and  upward. 
There  is  much  complaint  in  Austin  that  the  prices  charged  by  the  Man- 
hattan mill  are  not  reduced,  in  consequence  of  this  great  saving  by  the 
new  process.  It  is  the  same  feeling  as  that  shown  in  Colorado  toward 
Professor  Hill.  In  a  certain  sense  it  is  natural  and  justifiable;  in 
another  sense  it  is  quite  unfair.  The  miner  feels  wronged  when  he 
receives  but  half  the  value  of  his  ore,  and  finds  the  mill-man  or  smelter 
pocketing  the  largest  share  of  the  profits.  But  this  state  of  things  is 
natural.  Mining,  especially  as  it  is  carried  on  in  most  cases  in  the  West, 
is  a  rude  and  simple  business.  When  bodies  of  ore  are  found,  they  are 
gouged  out  and  carried  to  the  reduction  works.  When  no  more  is  found, 
the  mine  is  generally  abandoned  and  a  new  one  opened.  With  the  ex- 
ception of  the  exorbitant  sums  exi)ended  in  wages,  there  is  little  capital 
involved  in  such  mining  work.  Much  money  is  wasted;  little  is  in- 
vested. Mills  and  smelting- works,  on  the  other  hand,  require  capital, 
skill,  and  business  management.  They  combine  commercial  with  metal- 
lurgical risks.  They  may  be  ruined  by  their  own  failure,  by  the  failure 
of  the  mines,  or  by  com{)etition ;  thus  being  liable  to  three  dangers, 
where  the  mines  are  only  exposed  to  one.  In  older  countries,  where  the 
supply  of  ores  for  metallurgical  establishments  is  more  regular  and 
secure,  the  risks  are  not  so  great.  In  this  country,  and  especially  in 
Nevada,  it  is  significant  and  pathetic  to  see  how  almost  every  .starap- 
miU  has  been  abandoned,  sold  at  auction,  transported  to  other  districts, 
H.  Ex  10 8 
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tinkered,  rebuilt,  and  sold  and  removed  again,  in  disastrous  rejjetition. 
While  the  sun  shines,  such  an  enteri)rise  must  make  hay  in  a  hurry; 
for  the  rainy  day  is  certainly  coming. 

It  is  curious  that  every  man  in  these  regions  wants  to  get  high  prices 
for  his  own  labor,  and  to  realize  3  per  cent,  a  month  on  his  own  capital, 
while  he  expects  other  people  to  be  content  with  fair  wages  and  7  per 
cent,  a  year.  Incredibly  enough,  it  was  the  popular  impression  that 
foreign  capital  should  and  would  be  contented  here  with  the  moderate 
remuneration  which  it  receives  elsewhere.  In  the  early  days,  there  was 
a  unanimous  Macedonian  cry  for  capital.  Well,  capital  came,  to  help 
"  develop  the  country,"  and  to  be,  for  a  time,  helpless  in  the  hands  of 
labor  and  speculation.  Science  came,  in  obedience  to  a  similar  call; 
and  scientific  men  found  themselves  classed  with  charlatans  and  pre- 
tenders, petted  so  long  as  they  would  aid  the  schemes  of  speculators, 
and  scorned  when  tliey  attempted  honestly  to  serve  the  truth  and  per- 
manently benefit  the  country. 

But  the  invocation  of  the  aid  of  capital  is  not  altogether  a  one-sided 
affair.  Capital  and  science  have  now  their  hour  of  revenge.  Labor  must 
succumb ;  speculation  must  give  way;  unfortunately,  even  the  interests 
of  the  whole  community  must  suffer  somewhat  for  a  while ;  but  it  is  a 
righteous  retribution. 

When  the  Stetefeldt  furnace  was  built  and  successfully  tested  at  Twin 
Eiver,  the  people  laughed  at  it.  They  did  not  want  any  new-fangled 
notions,  merely  intended  to  save  a  few  dollars  a  ton  in  treating  ore.  For 
some  two  years  the  inventor  struggled  in  vain  for  an  opportunity  to 
prove  his  success,  while  one  of  the  "practical"  men  of  Austin  pro- 
nounced the  furnace  a  "  chemical  monstrosity."  The  Eeno  experiments 
were  received  with  a  sort  of  stupid  surprise;  and  shortly  after,  the 
Manhattan  Company  purchased,  for  a  large  sum,  the  rights  for  Eeese 
Eiver  district.  Now,  when  it  is  too  late,  the  people  are  very  righteously 
indignant  to  find  themselves  in  the  hands  of  a  "monopoly."  But  with- 
out this  monopoly  they  would  be  a  good  deal  worse  off';  and,  moreover, 
the  profits  of  the  Manhattan  Company,  large  as  they  now  are,  are  no 
larger  than  they  ought  to  be,  to  reward  that  association  and  its  agent 
for  the  outlay  of  capital,  time,  and  skill  whicb  they  have  made  in  this 
district. 

But  whatever  may  be  the  opinion  concerning  the  policy  of  the  Man- 
hattan Company  in  charging  $30  to  $35  per  ton  for  reducing  ores,  and 
returning  only  80  to  85  per  cent,  of  the  assay  value,  it  is  certain  that  the 
owners  of  the  Stetefeldt  furnace  have  nothing  to  do  with  the  matter. 
They  have  publicly  declared  their  disinclination  to  dispose  of  exclusive 
territorial  rights,  and  they  charge  no  sum  whatever  for  the  privilege  of 
erecting  the  furnace.  Their  royalty  is  fixed  at  $2  per  ton  of  the  ore 
treated,  in  localities  where,  as  in  this  place,  a  saving  of  from  six  to  ten 
times  that  amount  can  be  effected. 

The  dissatisfaction  of  the  Eeese  Eiver  mine-owners  culminated  in  the 
formation  of  a  company,  which  intended  to  repair  and  open  the  mill 
known  as  the  Boston  in  Austin.  I  have  not  learned  what  inducements 
this  company  intended  to  hold  out  to  miners,  and  how  they  expected  to 
compete  with  the  Stetefeldt  furnace  with  their  reverberatories,  but  it  is 
certain  that  the  enterprise  was  not  carried  out  during  1870. 

I  have  remarked  above  that  the  Manhattan  Company  generally  works 
very  rich  ores.  As  an  example,  I  give  below  a  table  which  is  compiled 
from  the  books  of  the  Manhattan  Company,  presenting  an  extraordi- 
nary lot  of  ore  from  the  district  of  Secret  Canyon,  iii  this  county,  and 
that  of  Mineral  Hill  in  Elko  County,  all  of  which  were  worked  during  a 
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fortnight.    I  doubt  if  the  record  of  any  works  anywhere  for  the  reduc- 
tion of  silver  ore  can  surpass  or  equal  the  list : 


Mines. 


Saratoga 

Aurora  West 

Tuoliimue 

Morris  &  Caple 

Do 

Dollarhido 

Oregon 

Do 

Do 

Plymouth 

MESTEEAX,  HILL. 

Northey  &  Co 

Do 

Do 

SECRET  CANYON. 

Page  &  Corwin 


Pounds. 


Value  per  ton. 


39, 512 

70,  000 
2, 100 
2^000 
7,982 
3,208 
4,288 
5, 940 
5,  850 
6,386 


2,000 
7,812 
3,410 


24, 832 


$786  41 
326  25 
949  73 
2,  788  94 
819  91 
945  00 
429  22 
738  31 
809  00 
859  26 


887  9? 
937  72 
830  2(> 


539  98 


While  these  must  be  considered  grand  results,  they  are  by  no  means 
as  grand  as  these  and  other  districts  are  capable  of.  But  we  should 
bear  in  mind  that  small  lots  of  very  rich  ore  may  build  up  but  will  not 
sustain  settlements.  The  low-grade  ore  of  a  district,  which  is  the  great 
bulk  of  its  product,  must  be  relied  on  to  maintain  large  and  i^rosperous 
communities.  Eich  ore  benefits  the  individuals,  but  the  poorer  or  ordi- 
nary grade  ijromotes  the  interest  of  the  whole.  The  time  has  undoubt- 
edly arrived  for  utilizing  those  large  bodies  of  ore,  worth  from  840  to 
$70  per  ton,  which  have  been  hitherto  wasted  or  neglected.  The  period 
of  speculation  has  passed,  and  it  is  time  that  we  should  begin  to  under- 
stand and  husband  our  resources.  If  any  miner  owns  a  mine  that  will 
prodnce  $40  or  $50  ore  in  any  reasonable  quantity,  he  ought  to  make  his 
title  clear,  and  hold  on  to  the  property,  for  the  day  is  not  distant  when 
it  will  be  valuable. 

In  Lauder  County  especially  exists  an  enormous  amount  of  these  ores, 
which  so  far  have  been  called  low  grade,  though  in  older  countries  they 
would  be  considered  very  rich. 

Spring  Yalley  and  Cortez  districts  have  contributed  small  lots  of  ore 
toward  the  aggregate  product  of  the  county.  Their  value  will  be 
found  in  another  part  of  this  report,  in  the  assessor's  returns  of  Lauder 
County.  In  Mineral  Hill  a  Stetefeldt  furnace  has  been  erected  by  Mr. 
Cnrtis,  the  superintendent  of  the  Manhattan  Co.,  at  Austin,  and  I  am 
informed  that  it  was  put  into  operation  late  in  the  fall.  The  ores  of  the 
district  are  reported  to  be  a  rich  variety  of  Stetefeldtite.  Mineral 
Hill  is  about  forty  miles  from  Cariin,  a  prominent  station  on  the  Cen- 
tral Pacific  road.  The  district  was  discovered  about  two  years  ago,  and 
now  there  are  five  hundred  souls  located  here.  Among  the  most  pro- 
mising and  leading  mining  claims  are  the  following:  Keystone,  Argeu- 
tum,  Monroe,  l'5"orman,  Grant,  Grey  Eagle,  Wissahickon,  and  Austin, 

The  following  are  the  assessor's  returns  for  Lander  County,  compris- 
ing the  four  quarters,  from  July  1,  1869,  to  July  1,  1870  : 
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Mine  or  company. 


KEESE  RIVER. 

Black  Ledge 

Lodi ^ 

Harriet  Lane 

Inmol 

Harding  and  Dicknvin 

Bailey 

Eoyal  American , 

Tuolomne 

Niagara 

Chicago 

Majiffie 


Baker 

Sliakesj)eare 

Plymouth .' 

Kelly 

Florida 

Florida,  2d  class 

Lane  and  Fuller  Company 

Lane  and  Fuller  Company,  2d  class. 

Jo.  Lane 

Jo.  Lane,  2d  class 

Troy 

Troy,  2d  class 

S.  C.  Baker 

Manhattan  Company 

Whitlatch  Yankee  Blade 

Whitlatch  Yankee  Blade,  2d  class.  . 

Smith  Company 

Kihock 

Homeward  Bound 

Wayant 


Arctic  and  Garrison  . 
Walker  Company  . . . 

Eoss  Company 

Carter  Company 

Taylor  and  Passmore 

Kenney  Company 

Berlin 

Olsen  Company 


Northey  Company 
Corse  Company  . . . 
Godwin  Company . 
Powell  Company . . 
Spencer  Company  . 
Yandell  Company  . 


MINERAL  HILL. 


SPRINa  VALLEY. 

Eed,  White,  and  Blue 

Berry  Company , 

Grant 

Providence 

Eoss , 

Smith  Company 

Woods  Company 

Williams  Company 


Gem. 


2 
4 
2 
6 
9 
1 
1 
9 
3 
2 
7 
7 
2 
6 
1 
3 

17 
460 

35 
7 
4 

11 
8 

24 

638 

8 

14 
2 

16 
3 
1 


271 

3 

26 

8 

10 

11 

4 

7 


Pounds. 


1,680 
424 
271 
888 
606 

1,410 
278 

1,980 
944 

1,897 
540 
597 

1, 266 

1,296 
308 
609 


1,271 

100 

338 

1,296 

1,585 

632 

1,632 

1,592 

675 

1, 074 

490 

1,559 

1,  902 

264 


1,660 

1,829 

1,547 

695 

241 

1,735 

531 

1,356 


29 

932 

367  4 

6 

978 

150  5 

1 

1,114 

228  9 

2 

512 

263  0 

12 

1,  339 

252  0 

3 

1,257 

109  8 

1 

1,596 

230  0 

9 

712 

181  7 

1 

1,750 

385  5 

1 

70 

58  4 

1 

1,290 

92  8 

1 

1,,348 

529  1 

5 

1,164 

53  1 

6 

518 

235  8' 

7 

514 

112  IS 

Average 
per  ton. 
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Deducting  the  amount  of  ore,  56  tons  623  pounds  from  Mineral  Hill,  wliicli  is  in  Elko 
County,  we  have  1,762  tons  973  pounds  as  the  product  of  Lander  County  during 
the  last  quarter.  The  value  of  the  bullion  produced  amounts  to  $253,197  60,  which  is 
an  average  of  $139  21  per  ton.  That  is  about  the  average  of  the  lot  of  4G0  tons  pro- 
duced by  the  Lane  and  Fuller  Company.  The  average  of  the  ore  produced  by  the 
Manhattan  Company  is  considerably  lower  than  that  of  several  preceding  quarters. 
The  average  of  the  ore  produced  in  Eeese  River  district  during  tlic  quarter  is  very 
good;  Mineral  Hill  is  high  ;  Spring  Valley  (in  small  lots)  is  fair ;  while  the  average  of 
Cortez  IS  lower  than  usual.  The  Arctic  and  Garrison  are  totally  distinct  mines  in  the 
latter  district,  yet  their  product  is  lumped  in  the  assessor's  roll ;  so  that  the  value  of 
the  ore  produced  by  either  caunot  be  determined. 

Assessor- s  returns  for  the  quarter  ending  December  31, 1869. 

The  following  table  comprises  the  names  of  thirty-two  sources  from 
which  bullion  was  obtained,  while  the  assessor's  book  specifies  eighty- 
four  ;  but  I  have  omitted  all  lots  of  ore  less  than  one  ton,  as  well  as  all 
lots  where  the  name  of  the  mine  or  company  is  not  given.  Nearly  one- 
half  the  entries  in  the  roll  of  the  assessor  make  no  mention  of  the 
mine  which  produced  the  ore  to  which  certain  amounts  of  bullion  are 
credited. 


Mine  or-company. 


Quantity. 


Average 
per  ton. 


Chester 

Doyle  «fc  Co 

Kaieseed 

Timoke 

Roman    

Saratoga 

Silver  Circle 

Buel  North  Star 

Florida 

Florida,  (west) 

Manhattan  Company 

Whitlatch  Yankee  Blade 

Maggie 

Star  of  the  Evening ., 

Plymouth 

Chicago 

Great  Eastern,  (dump) 

Harriet  Lane 

Isabella .'. 

Silver  Chamber 

Troy,  (six  lots) 

Lewis 

Black  Ledge 

,  COflTEZ. 

Arctic 

Garrison 

St.  Louis 

Mount  Tenabo 

Berlin . 

ETJREKA. 

Buckeye  Company 

SPRING  VALLEY, 

Providence 

SECRET  VALLEY 

Telegraph 

Page  &  Corwin 


Tons. 
1 
7 
2 
3 
1 

21 
2 

37 

22 

13 
360 
8 
6 
2 
2 

22 
3 

14 
4 
2 

33 
3 
1 


76 
47 
25 
13 
9 


72 
2 


Founds. 
1,898 

868 
1,814 
1,394 
30 
1,879 
1, 124 

556 

432 
1,096 

962 
1,540 

918 
1,846 

534 

310 


282 
520 
918 
1,394 
1,354 
466 


27 
964 
863 
546 
593 


1,450 

984 


1,078 
264 


112  53 
333  02 
155  36 
194  35 
423  09 

97  42 
100  70 
337  25 
330  71 
149  15 
121  29 
133  04 
213  10 
192  34 
225  89 
171  29 
337  50 
181  47 

94  00 
258  00 
583  75 
316  57 


55  66 

281  14 

67  56 

57  80 

153  78 


49  08 
308  48 


174  52 
435  21 
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It  may  be  stated  that  the  entire  ore  product  of  the  quarter  is  993i 
tons,  about  one-half  the  amount  produced  during  the  previous  quarter. 
The  total  value  of  the  ore  is  $163,475,  which  gives  an  average  of  $104  42 
per  ton,  it  being  understood  that  the  computations  are  in  gold.  During 
the  quarter  the  lots  of  ore  brought  to  the  mills  were  mostly  small ;  the 
only  considerable  lot  produced  by  any  mine  or  company  being  that  of 
the  Manhattan,  the  average  yield  of  which  is  nearly  up  to  that  of  pre- 
vious quarters.  The  only  noticeable  feature  of  the  returns  is  the  decrease 
in  the  product  of  ore. 

The  table  specifies  only  one  lot  of  ore  produced  in  Spring  Valley, 
while  the  assessor  mentions  ten ;  but  he  gives  the  name  of  the  mine 
from  which  the  ore  was  obtained  in  one  instance  only ;  in  nine  cases  it 
is  credited  to  Black,  Brown,  or  G-reen.  This  is  true  in  a  less  degree  of 
Cortez  and  Secret  Valley. 

In  conclusion,  I  must  observe  that  the  returns  of  the  assessor  contain 
no  information  respecting  the  product  of  lead  bullion  in  the  district  of 
Eureka  during  the  last  quarter.  Eeports  have  credited  that  district 
with  producing  a  considerable  number  of  tons  of  rich  lead,  but  the 
assessor's  returns  give  no  data  by  which  to  verify  them. 

Assessor's  returns  of  product  of  mines  for  the  quarter  ending  March  30, 1870. 


Mine  or  company. 


Quantity. 

Cost. 

Tons. 

Pounds. 

57 

928 

$48  56 

298 

582 

48  56 

10 

1,030 

460  94 

12 

1,290 

333  69 

3 

846 

228  49 

36 

1,914 

446  30 

15 

602 

193  97 

12 

1,500 

122  30 

45« 

196 

150  23 

83 

1,076 

322  97 

17 

430 

160  64 

12 

220 

323  76 

107 

468 

166  06 

78 

42 

161  55 

0 

746 

133  83 

1 

318 

316  22 

4 

1,980 

115  69 

4 

1,730 

157  72 

Total. 


EUKEKA  DISTRICT. 

Buckeye  

Champion 

SECRET  CANYON  DISTRICT. 

Page  &  Corwin 

REESE  RIVER  DISTRICT. 

Whitlatcli  Mine 

Do 

Saratoga 

Tuolumne 

Cliicago 

North  Star 

Oregon  and  North  Star 

American 

Isabella 

Buel  North  Star 

Troy 

Do 

Do 

Do 

Do 


$2,790  88 
14, 487  28 


4,  846  87 


4,219  53 

782  15 

16, 494  25 

2,580  11 

1,559  45 

68,822  12 

26, 980  36 

2,763  95 

3,921  71 

17, 808  08 

12, 604  50 

'49  92 

366  50 

577  31 

752  75 


Total  number  of  tons  of  ore  raised  in  Lander  County,  l,457i^a  tons; 
value,  $228,896  83.  All  small  lots  from  various  mines,  not  named,  are. 
omitted  in  the  above  table. 
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Assessor's  returns  of  product  of  mines  for  the  quarter  eliding  June  30,  1870. 


Mine  or  company. 


Quantity. 


KUREKA   DISTRICT. 

Champion 

Bntter-Cup  Company 

Home  Ticket 

Jackson 

Do 

Eichmond 

Hnsick 

Bnllwliacker 

Wilson 

Big  Bilk 

Lord  Byron 

Southern  Pacilic 

SECRET  V.\XLEY  DISTRICT, 

Page 

Bacy 

Badges 

CORTEZ  DISTRICT. 

Mt.  Tenabo... 

Garrison 


Tons. 

1,017 

180 

44 

333 

460 

17 

10 

70 

20 

12 

11 

18 


48 
10 
27 


Pounds. 


856 
.500 
699 


1,000 
1,517 
1,561 

918 


46 
17 


733 


233 
1,981 


Cost. 


Total. 


J64  50 
45  55 


25  00 


$35, 

8, 

1, 

B, 

11, 


596  50 

199  no 

110  70 
155  00 
180  58 
522  31 
210  00 
415  17 
571  96 
188  89 
330  00 
551  00 


7, 630  00 
300  00 
540  00 


3,011  22 

3, 978  77 


Tbere  are  no  returns  from  tlie  Manhattan  Company  in  Eeese  Eiver  dis- 
trict, on  account  of  the  buildin,^  of  Stetefeldt  furnace.  Total  ore  raised 
and  reduced  in  the  county,  2,397  tons;  value,  $119,488  41.  All  small 
lots  below  3  tons,  from  various  mines,  and  those  from  mines  not  named, 
are  omitted  in  the  above  table. 

EurelM  district. — This  district  has  attained  high  prominence  during 
the  year.  It  has  been  known  for  about  six  years  as  a  region  which  con- 
tains base  metal  ores,  but  the  discoveries  previous  to  the  fall  of  1869 
were  not  such  as  to  cause  the  district  to  be  regarded  as  of  much  value. 
All  this  is  now  changed,  and  Eureka  may  safely  be  classed  among  the 
most  promising  districts  in  the  State  of  Nevada.  The  rapid  advance  in 
the  monthly  yield  of  bullion  points  so  strongly  to  this,  that  even  the 
outside  observer  is  forced  to  come  to  such  a  conclusion ;  but  to  those 
who  have  visited  the  district  and  its  mines,  and  who  can  appreciate  a 
real  not  fancied  abundance  of  ore,  the  fact  is  quite  evident. 

Eureka  district  is  situated  in  Lander  County,  Nevada,  about  forty 
miles  west  of  Hamilton,  and  sixty-five  miles  east  of  Austin,  in  a  spur 
of  the  Diamond  range  of  mountains.  The  prevailing  rocks  in  the 
district  are  dolomitic  limestones,  quartzites,  sandstones,  slates,  and 
occasionally  these  stratified  rocks  are  capped  by  a  coarse-grained,  white, 
trachytic  tuffa.  This  district  compares  very  favorably  with  most  others 
in  Nevada,  in  regard  to  the  abundance  of  wood,  grass,  and  water. 

The  first  silver  mines  were  here  discovered  about  six  years  ago.  They 
lie  in  New  York  and  Secret  canons,  and  occur  in  limestone.  The  ores 
in  these  are  sulphates,  antimouiates,  and  carbonates  of  lead,  carrying 
from  $20  to  $200  silver  per  ton,  and  stetefeldtite,  galena,  and  a  mineral 
similar  to  bournonite.  They  are  very  quartzy,  and  the  deposits  are 
rather  limited. 

Some  of  the  most  promsing  of  these  mines  were  sold  to  a  New 
York  company,  and  considerable  money  was  expended.  An  effort  was 
made  to  smelt  the  ore,  but  the  same  fate  that  seems  to  have  followed 
most  investments  of  eastern  capital  followed  this,  and  the  mines  were 
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pronounced  a  failure.  The  ore  contained  too  much  lead  to  permit  of 
successful  working  (even  by  roastiug  previously)  by  the  mill  process,  and 
the  district  was  virtually  abandoned  until  1868,  when  Major  McCoy, 
Jerry  Miller,  and  their  associates,  findiug  that  the  ore  in  the  district 
was  very  rich  in  lead,  and  contained  a  large  amount  of  silver,  and  con- 
siderable gold,  employed  Mr.  Stetefeldt  to  erect  a  furnace,  which  was 
put  in  operation  in  the  sj)ring  of  1869,  with  at  first  poor  success,  though 
results  were  not  altogether  discouraging.  About  this  time  a  number  of 
miners  visited  this  district  from  the  White  Pine,  and  other  valuable 
mines  were  discovered  and  located. 

In  the  fall  of  1869,  Colonel  G.  C.  Eobbins  built  a  small  furnace  at 
Eureka,  and  demonstrated  that  the  ores  could  be  successfully  smelted. 
Soon  after,  the  McCoy  furnace  made  a  more  successful  run  on  ores  from 
the  new  mines.  About  this  time  Colonel  David  E.  Buel,  in  company  with 
others,  leased  the  McCoy  furnace,  and  bonded  the  Buckeye,  Champion, 
and  Sentinel  mines.  The  ore  was  worked  successfully,  it  being  of  a 
character  very  well  adapted  to  the  smelting  process.  The  mines  carry- 
ing these  excellent  smelting  ores  are  located  on  Mineral  Hill,  two  and  a 
half  miles  west  of  the  town  of  Eureka.  They  have  secured  the  future  of 
the  district,  and  are  certainly  the  most  extensive  deposits  of  middling 
high-grade  ores  at  present  known  in  Nevada.  Although  carrying  a 
high  percentage  of  base  metals,  they  are,  nevertheless,  the  most  valuable 
mines  discovered  during  the  last  four  or  five  years.  At  the  locality  where 
these  deposits  occur,  the  rock  strata  are  highly  inclined,  and  the  ores 
occupy  a  zone  running  with  the  strike  of  the  strata,  and  either  at  or 
very  near  to  the  contact  line  of  limestone  and  quartzite  beds.  This 
zone  has  been  followed  for  miles,  and  deposits  of  greater  or  less  magni- 
tude have  been  found  everywhere.  The  quartzite  is  nearly  always  the 
foot- wall  of  the  deposits,  while  the  limestone  may  be  termed  the  hang- 
ing wall;  sometimes,  however,  the  ore  lies  entirely  in  the  limestone,  a 
short  distance  above  the  quartzite.  The  Buckeye,  Champion,  Jackson, 
Sentinel,  and  Richmond,  are  at  present  the  most  important  mines.  On 
these  the  most  work  has  been  done,  and  huge  deposits  are  fully  exposed 
to  view.  The  Buckeye  and  Champion,  for  instance,  have  been  worked 
to  a  large  extent  as  open  quarries,  and  to  prove  the  continuance  of  the 
ore  in  depth,  two  shafts  have  been  sunk  in  the  Buckeye,  75  and  65  feet 
in  depth,  respectively.  The  two  are  connected  by  a  level,  which  passes 
on  in  opposite  directions  from  both  shafts  for  some  distance,  so  as  to 
make  the  whole  length  of  the  level  75  feet.  In  this  level  is  a  chamber 
16  feet  square,  cut  out  m  the  ore,  which  does  not  touch  the  limits  of  the 
deposit  on"  either  side.  A  cross-cut  at  another  place,  30  feet  in  length, 
has  also  failed  to  define  the  width.  The  Buckeye  and  Champion  are 
close  together,  and  are  both  owned  by  the  same  San  Francisco  comi)any, 
which  bought  them,  together  with  the  Sentinel,  another  adjoining  mine, 
from  the  original  discoverers,  for  $100,000.  It  was  an  exceedingly  low 
price,  especially  as  there  were  some  2,000  tons  of  ore  on  the  dump  at 
the  time  of  the  purchase.  This  ore,  in  fact,  is  all  that  was  paid  for,  as 
will  appear  from  the  assays  to  be  given  hereafter. 

The  history  of  the  formation  of  the  present  Eureka  Consolidated 
Company  is  related  as  follows:  After  Colonel  Buel  had  satisfied  himself 
of  the  smelting  qualities  of  these  ores,  he  resolved  at  once  to  build  large 
smelting  works,  and  a  company  was  formed,  consisting  of  Buel,  Bate- 
man,  Allen,  Ingoldsby,  and  Farren,  and  called  the  Bateman  Association, 
who  took  the  matter  energetically  in  hand.  No  sooner  had  Mr.  Wm. 
Lent  effected  the  pilrchase  of  the  Buckeye  property,  which  consists  of 
six  locations,  than  he  effected  a  consolidation  with  the  Bateman  Asso- 
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ciatiou,  thus  uniting  one  of  the  largest  properties  in  the  State.  The 
new  company,  known  as  the  Eureka  Cousolitlatetl  Mining  Company, 
now  holds  the  following  mines:  The  Buckeye,  Champion,  Sentinel,  Cen- 
tral, Roseland,  and  Mammoth,  together  with  the  smelting  works  erected 
by  Buel  and  Bateman. 

From  the  Champion,  ore  has  been  taken  from  an  open  cut  about  25 
feet  deep,  10  feet  wide,  and  25  feet  long,  and  from  a  large  chamber 
about  20  feet  square,  which  is  heavily  timbered.  The  only  outcrop  of 
this  tremendous  deposit  was  a  three-inch  crack  in  tlie  limestone,  filled 
with  hydrated  oxyde  of  iron.  A  blast  put  into  the  limestone  threw  off" 
a  thin  cap  of  not  more  than  six  or  eight  inches,  which  covered  the 
whole  deposit,  and  which  is  again  overlain  in  several  places  by  earth 
from  four  to  six  feet  deep.  The  ore  is  an  earthy  carbonate  of  lead,  in 
which  lumps  of  uudecomposed  galena  are  found.  This  galena  is  almost 
invariably  covered  with  a  thin  crust  of  a  product  of  the  decomposition 
of  galena  and  arsenical  pyrites,  which  is  probably  analogous  in  com- 
position with  stetefeldtite,  and  in  which  the  antimoniates  seem  to  be 
replaced  by  arseniates.  This  crust  is  much  richer  in  silver  and  gold 
than  the  galena  or  carbonates.  Mixed  with  the  latter  occurs  consider- 
bie  arseniate  of  iron,  easily  recognizable  by  its  color  and  by  blow-pipe 
tests. 

The  following  averages  of  the  assays  of  the  ores  smelted  up  to  the 
end  of  April,  comprising  many  thousand  tons,  will  give  an  idea  of  the 
richness  of  these  ores : 

Silver.  Gold  and  silver, 

Cliampion ^67  53  $75  70  -per  ton. 

Buckeye 75  75  83  60 

Jackson 81  10 

The  figures  are  taken  from, the  assaying  records  of  Messrs.  Jungjohn 
&  Hartwig,  and  vouched  for  by  them.  The  contents  of  gold  are  about 
$40,  the  balance  is  silver,  and  the  contents  of  lead,  from  40  to  50  per 
cent.,  are  not  included.  A  lot  from  the  Empire,  a  mine  lying  in  the 
same  zone  as  the  foregoing,  has  assayed  as  high  as  $96  gold  and  $186 
silver  per  ton.  The  ores  are  so  easily  extracted  with  pick  and  shovel  alone, 
that  one  man  can  take  out  ten  tons  per  day,  and  two  miners  have 
actually  so  far  supplied  the  two  furnaces  of  the  company. 

A  second  group  of  mines,  the  Grant,  Sunburst,  lone,  Summit,  Es- 
meralda, &c.,  are  situated  on  Mineral  Hill,  southwest  of  the  Buckeye. 
The  ores  here  are  mostly  stetefeldtite,  and  carry  much  quartz.  They 
are,  however,  very  rich  in  silver  and  gold,  and  assay  from  $80  to  $800 
per  ton  j  but  the  occurrence  is  irregular  and  nest-like.  The  Sunburst 
seems  to  contain  the  greatest  quantitj^  of  ore. 

Northeast  of  the  Champion,  and  in  the  same  mineral-bearing  zone, 
across  a  canon,  a  number  of  very  promising  mines  have  been  lately 
discovered  by  Loucks,  Eigsby  &  Co.  The  East  Star  and  Wide  West 
are  the  most  prominent,  and  have  been  traced  over  1,000  feet. 
The  deposits  lie  also  under  a  thin  cap  of  limestone,  and  carry  below 
this  an  iron  cap  of  little  depth.  The  following  assays,  made  by  the 
before-mentioned  assayers,  have  been  furnished  me: 


Samples  from  mines  of  Loucks,  Eigsl)y  &  Co. 

Silver. 

Gold. 

Lead. 

1                 

$404  33 

151  93 

77  46 

59  56 

372  10 

452  40 

$63  00 
30  00 

18  00 
18  00 
48  00 
72  00 

25  per  cent. 

2 

3 

4 

5             

6                  :... 
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An  average,  taken  of  all  these  samples  after  crushing  and  mixing, 
gave  $307  26  silver,  $42  gold,  and  12|  per  cent.  lead.  In  these  same 
claims  an  iron  ore  is  found  close  under  the  limestone  caj),  and  embedded 
in  the  carbonates,  which  assays  $300  10  gold  and  $16  96  silver.  It  is 
probably  a  product  of  decomposition  of  the  arsenical  pyrites  which  are 
found  undecomposed  in  the  galena  below. 

Before  closing  this  description  of  the  mines  in  Eureka,  I  must  mention 
a  peculiar  ore  occurring  in  the  Page  and  Corwin,  a  very  important  de- 
posit in  Secret  Cafion,  seven  miles  south  of  Eureka.  This  ore  is  evi- 
dently a  product  of  decomposition  of  iron  pyrites  and  antimonious  ore, 
but  assays  up  to  $2,000  per  ton  in  silver.  It  mills  from  $200  to  $500 
per  ton,  according  to  selection.  The  quantity  exposed  is  very  large,  as 
may  be  seen,  when  I  mention  that  the  chamber  opened  is  40  feet  in  di- 
ameter. The  ore  is  sent  to  Eeno,  and  is  there  roasted  in  the  Stetefeldt 
furnace,  and  worked  in  the  mill,  or  to  the  Manhattan  Mill  at  Austin. 

The  carbonates  and  galena  ores  of  the  district  are  smelted  at  Eureka, 
as  before  mentioned.  The  district  commenced  j)roducing  regularly  last 
December.  All  that  time  only  one  furnace,  McCoy's,  was  in  operation. 
I^ow  there  are  fourteen  furnaces  built  in  the  district,  all  in  and  close  to 
the  town  of  Eureka.  Six  of  these  furnaces  were  running  at  the  time 
of  my  visit.  These  are  all  built  after  the  same  general  pattern,  which 
is  not  a  very  good  one,  as  I  shall  show  hereafter. 

On  the  oOth  of  June,  the  results  of  previous  smelting  in  Eureka  were 
as  follows : 

Bateman  Association(two  fur- 
naces) had  produced  373 
tons,  average  value  $348]}er 
ton : $130,152 

Maffcelina  Mining  Company, 
of  San  Francisco,  200  tons, 
average  value  $350 '     70, 000 

McCoy  Furnace,  110  tons,  av- 
erage value  |450 49, 500 

Buttercup  Mining  Company, 
of  New  York,  100  tons,  aver- 
age value  $375 37, 500 

Wallace  &  Be  van,  of  PMladel- 
phia,  (two  furnaces)  75  tons, 
average  value  $3  50 2G,  250 


Total,  959  tons 313,402 


Thus  showing  that  the  large 
quantity  of  859  tons  of  lead  bul- 
lion, with  an  aggregate  value  of 
$313,402,  was  produced  by  this 
district  in  the  first  six  months  of 
smelting,  the  major  part  having 
been  actually  x^roduced,  however, 
during  the  last  three  months. 

Mr.  Guido  Kuestel,  a  mining 
engineer  and  metallurgist,  well 
known  on  the  Pacific  coast,  has 
had  occasion  to  visit  Eureka  du- 
ring last  summer.  In  the  Scien- 
tific Press  he  describes  the  smelt- 
ing operations  and  furnaces  of 
Eureka  as  follows: 


Shaft  Furnace— vertical  section. 
They  are  vertical  blast  or  cupola  furnaces,  with  a  square  horizontal  section. 


The 
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blast  is  .admitted  through  three  tuyeres,  one  at  the  back  aud  one  at  each  side.  The 
mouth  or  nozzle  of  the  tuyeres  is  generally  throe  inches  in  diameter,  admitting  a  very 
large  amount  of  wind— too  much,  considering  the  horizontal  dimensions  of  the  iurnaces, 
"which  are  about  two  feet  square,  and  the  easy  fusibility  of  the  ore.  The  Khait  is  from 
twelve  to  sixteen  feet  high,  from  the  tuyeres  to  the  charging  hole.  Tiio  hearth  is 
about  two  feet  below  the  tuyeres,  and  is  made  of  stone,  the  front  part  alone  beino- 
formed  of  a  composition.  At  the  bottom  of  the  hearth  is  the  tap-hole,  through  which 
the  lead  is  run  out  at  intervals.  One  tapping  gives  about  200  pounds  of  pi"-  lead 
which  being  run  into  molds,  forms  bars  weighing  from  80  to  120  pounds  apiece!  The 
furnace  is  built  of  stone  found  here,  lined  inside  with  a  fire-proof  sandstone,  which  is 
found  at  Pancake  Mountain,  about  twenty  miles  distant.  This  last  is  porous,  and  of. 
an  excellent  quality.  Lately  sandstone  equally  as  good  has  been  found  at  Eureka. 
The  blast  is  furnished  by  fan-blowers.  The  illustration  shows  the  common  style  of  fur- 
nace used.  Here  A  denotes  the  walls,  built  of  a  sort  of  porphyry  tufa ;  B,  the  inside 
lining  of  sandstone  ;  C,  the  front  of  the  hearth,  of  comxjosition.  The  shaft  D  has  a 
square  horizontal  section,  and  the  shaft  O  a  circular  one.     I  is  the  charging  hole. 

The  ore  is  principally  cerussite  or  carbonate  of  lead.  There  is  also  some  galena,  but 
only  in  limited  quantities  at  present,  and  mostly  changed  into  a  dull,  black  mineral, 
retaining  the  structure  of  galena,  aud  apparently  unchanged  in  the  center.  Singularly 
enough,  the  dull  portion  is  richer  in  silver  than  the  galena,  from  which  it  seems  evi- 
dently to  have  been  formed,  perhaps  by  the  influence  of  internal  heat.  It  resembles 
stetefeldtite.  On  an  average,  the  ore  prepared  for  smelting  contains  40  to  48  per  cent, 
of  lead,  .$60  to  |i80  in  silver,  and  $15  to  $20  in  gold  per  tQU.  In  bulk,  the  ore  has  a  yel- 
low color,  due  to  the  iron  in  it.  There  is  also  arsenic  in  the  ore,  Avhich,  in  smelting, 
combines  with  the  iron,  forming  a  white  compound  (speiss)  somewhat  like  matte,  and 
holding  $36  to  $45  per  ton  in  silver  and  gold,  and  24  per  cent,  of  lead.  The  ore  smelts 
readily  by  itself,  nothing  being  added  except  about  20  per  cent,  of  slag. 

Analysis  of  the  slag  shows  the  following  composition.  For  the  sake  of  comparison, 
the  composition  of  a  Freiberg  slag  is  also  given.  No.  1  is  the  slag  from  Eureka,  and 
No.  2  that  from  Frieberg  : 

No.  1.       No.  2. 


Silica 30.20  36.50^ 

Iron  (suboxide) 50.  60  40.  50  I 

Alumina 3.01          8.  .50 

Lime 7.10          4 

Magnesia 0.90          3.00. 

Lead  (oxide) 8.70          7.50j 


.  50  !      To  form  this  requires  2,660°  Fahr., 
.  00  ,'  and  to  melt  it  when  formed,  2,402°. 


100. 51      100.  00 


_  There  is  a  little  too  much  iron  in  the  slag  No.  1,  For  the  protection  of  the  furnace 
lining  a  somewhat  larger  proportion  of  quartz  in  the  ore  would  seem  to  be  advantao-e- 
ous.  Yet  as  it  is,  there  is  a  most  fortunate  coincidence  of  all  the  requirements  for 
easily  smelting  the  Eureka  ore.  About  24  pounds  of  charcoal  are  charged  into  the  fur- 
nace at  one  time,  and  from  40  to  45  pounds  of  ore,  besides  12  pounds  of  slag.  The 
charging  is  done  in  a  very  irregular  manner,  by  shovels,  and  without  weighing  or 
measuring.  One  furnace  can  smelt  from  eight  to  nine  tons  of  ore  in  twenty-four  hours. 
Three  and  a  half  tons  of  ore  yield  about  one  ton  of  pig  lead,  or  "  bullion,''  as  they  pre- 
fer to  call  it.  The  consumption  of  charcoal  varies  from  30  to  35  bushels  to  the  ton  of 
ore.  At  present,  it  costs  about  $20  to  smelt  a  ton  of  ore  ;  it  is  probable,  however,  that 
by  using  a  furnace  of  larger  capacity,  the  expenses  may  be  reduced  to  $14  or  $15. 

When  the  furnaces  are  properly  managed,  the  loss  of  lead  will  probably  not  exceed 
20  per  cent.  At  present,  however,  it  is  larger,  owing  to  several  reasons,  and  very 
largely  to  the  very  frequent  use  of  crowbars  about  the  hearth,  whereby  a  great  deal  of 
lead  is  mixed  in  with  the  slag.  By  using  such  large  tuyeres,  it  would  seem  that  too  much 
wind  was  brought  into  the  furnace,  and  without  sufficient  pressure.  Hence  the  heat 
is  not  concentrated  in  the  smelting  region  just  above  the  tuyeres,  bat  is  diffused  iu 
the  upper  part  of  the  furnace,  and  the  carbonate  of  lead  commences  to  melt  at  a  dis- 
tance of  one  or  two  feet  below  the  charging  hole,  and  the  lead  is  thus  exposed  a  long 
time  to  volatilizing  influences.  Hence,  also,  in  the  hearth  the  temperature  is  too  low, 
the  slag  stiffens,  sticks  to  the  walls,  makes  the  constant  use  of  the  crowbar  necessary 
and  takes  up  mechanically  considerable  lead.  Again,  the  ambition  of  having  a  very 
long  run  induces  some  smelters  to  keep  the  furnace  at  work  when  it  evidently  needs 
repairs,  and  this  is  another  source  of  loss  of  lead  and  silver. 

The  amount  of  speiss  (the  combination  of  arsenic  aud  iron)  is  about  3  per  cent,  of 
that  of  the  ore.    At  present  this  is  not  treated  further. 

The  bullion  contains  on  the  average  about  $170  in  silver  and  $80  in  gold,  or  a  total  of 
$250  per  ton.  This  statement  must  be  taken,  of  course,  as  a  very  general  one.  The 
lead  is  at  present  shipped  to  Newark,  New  Jersey,  for  the  purpose  of  extracting  tha 


124      MINING    STATISTICS    WEST    OF   THE    EOCKY   MOUNTAINS 

Bilver  and  gold.    There  is  nothing  to  prerent  its  being  cupelled  at  Eureka,  but  differ- 
ent circumstances  induce  the  companies  to  send  it  away. 

A  large  furnace,  with  five  tuyeres,  and  capable  of  smelting  24  tons  in  twenty-four 
huurs,  is  now  btiug  built  by  the  Eureha  Smelting  Company,  under  the  superintend- 
ence of  Mr.  Ch.  Von  Liebenau.  This  furnace  will  be  six-sided,  and  in  the  rniddle  of  each 
side,  except  the  front  one,  comes  a  tuyere  directed  towards  the  center  of  the  furnace. 
The  diameter  of  the  furnace,  or  rather  the  distance  of  the  centers  of  opposite  sides,  is 
three  and  a  half  feet  at  the  level  of  the  tuyeres,  and  four  feet  at  the  level  of  the  feed- 
ing hole.  From  the  tuyeres  to  the  feeding  hole  is  16  feet.  The  furnace  will  cost  be- 
tween $2,500  and  $3,000. 

This  description  is  generally  quite  correct,  and  it  will  only  require  a 
few  additional  remarks  to  make  it  complete.  At  the  same  time  I  will 
try  to  point  out  the  very  serious  defects  which  the  present  system  of 
smelting  is  sufifering  under.  Not  all  the  furnaces  are  rectangular  inside. 
I  know  of  at  least  one  which  is  round.  From  the  sketch  it  can  be  seen 
that  the  furnace  here  figured  has  a  sort  of  bosh  on  three  sides,  com- 
mencing about  1^  feet  above  the  tuyeres.  Above,  and  just  below  the 
charging  hole,  the  shaft  is  also  contracted,  and  the  chimney  is  a  foot 
narrower  than  the  shaft. 

This  form  of  the  furna-ce  tends  greatly  towards  the  formation  of  iron 
sows,  and  also  toward  volatilization  of  an  enormous  quantity  of  lead 
oxide,  which  carries  always  silver  with  it.  Mr.  Kuestel,  in  his  article, 
does  not  give  the  result  of  experiments  made  by  him  and  Mr.  C.  Yon 
Liebenau,  at  Eureka.  According  to  these,  I  am  informed  from  the  most 
reliable  source,  *.  e.,  one  of  the  experimenters  themselves,  30  per  cent, 
of  the  silver  and  40  per  cent,  of  the  lead  contained  in  the  ore  are  lost 
at  present,  and  this  is  really  enormous.  Another  very  bad  feature  of 
the  Eureka  furnace  is  the  large  size  -of  that  part  of  the  crucible  lying 
outside  of  the  breast.  In  fact,  the  whole  of  it,  two  feet  wide  and  about 
one  foot  deep,  is  left  entirely  open.  The  consequence  is,  that  a  great 
amount  of  coal  is  necessary  to  cover  up  this  space ;  that  the  heat,  which 
spreads  too  much  upwards  anyhow,  on  account  of  the  large  quantity  of 
insufficiently  compressed  blast,  cannot  be  maintained  in  the  crucible ; 
that  the  slag,  which  is  a  low  silicate,  and  is  therefore  inclined  to  stiffen- 
ing, becomes  cold  and  short,  and  mechanically  incloses  particles  of  lead 
which  go  over  the  dump.  This  takes  place  the  more,  as  iron  is  also 
reduced  from  the  charge  on  account  of  the  long  time  it  is  kept  in  a 
reducing  zone  on  the  boshes,  and  bars  are  therefore  frequently  intro- 
duced to  loosen  it.  To  do  this  the  fore-crucible  is  opened  and  more 
heat  is  lost.  Considerable  silver  has  heretofore  also  been  lost  in  the 
speiss  which, to  within  a  short  time  ago,  went  over  the  dump  as  ''white 
iron."  It  is  now  saved,  but  not  treated  further  for  the  present.  I  am 
informed  that  part  of  the  dumps,  especially  the  oldest  around  the 
Eureka  furnaces,  assay  as  high  as  $80  per  ton  in  silver. 

As  will  be  seen  from  Mr.  Kuestel's  article,  the  i)roportion  of  coal  used 
per  ton  of  ore  is  extravagant  for  ores  as  easily  fusible  as  those  at  Eureka. 
This  is  partly  caused  by  the  construction  of  the  furnaces  ;  but  a  great 
deal  of  it  is  also  due  to  the  treatment  of  the  coal,  which  is  transported 
in  sacks  instead  of  racks,  and  exposed  to  all  kinds  of  weather,  so  that 
it  always  contains  a  large  amount  of  moisture,  and  is  rather  small  and 
soft. 

In  my  opinion,  the  improvements  required  in  Eureka  to  make  smelting 
extremely  profitable  are :  1.  More  careful  burning  of  the  coal,  so  as  to 
obtain  it  hard,  in  larger  pieces,  lustrous  and  ringing;  transportation  in 
racks  in  the  way  done  in  Pennsylvania,  New  York,  and  the  Eastern 
States  generall}^  2.  Boasting  of  the  ores  in  free  heai)s,  with  intermix- 
ture of  small  coal  to  volatilize  part  of  the  arsenic  and  sulphur.    This 
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ought  to  be  done  at  the  mines,  where  wood  is  much  cheaper  than  in 
Eureka.  3.  The  furnaces  must  be  diiferently  constructed,  i.  e.,  the  walls 
must  come  down  straight  to  the  hearth,  or  contract  gradually- about  one 
foot  in  the  whole  height  from  top  to  bottom,  like  the  Easchette  or  the 
Piltz  furnaces;  the  mouths  of  the  tuyeres  ought  to  be  narrowed  from 
three  to  one  and  a  half  inches,  and  pressure  blowers  ought  to  be  em- 
ployed instead  of  the  fan-blowers  now  used.  The  fore-crucible  ought  to 
be  closed,  so  as  to  protrude  not  more  than  four  inches  from  the  breast  at 
the  commencement  of  the  campaign,  and  not  wider  than  six  inches.  4. 
As  long  as  no  dust  chambers  can  be  connected  with  the  furnaces,  (which 
would  undoubtedly  be  the  best,)  the  stack  ought  to  be  rather  wider  than 
the  furnaces  than  narrower,  so  that  the  draught  may  be  reduced  to  a 
minimum,  and  thus  the  escape  of  dust  be  prevented  as  much  as  possi- 
ble. 5.  Regular  charges  ought  to  be  carefully  mixed  on  the  charge-floor, 
before  the  ore  goes  into  the  furnaces,  which  is  not  done  now.  The 
quartzose  silver  ores  from  New  York  and  Secret  Oaiions,  and  no  slag, 
should  be  mixed  with  the  carbonates,  so  that  a  slag  between  a  singulo  and 
bi- silicate  would  be  produced.  Such  a  slag  being  hot,  light,  and  not 
inclined  to  stiffening,  mechanical  losses  of  lead  would  be  prevented,  and 
the  furnace-walls  and  crucible  would  last  longer. 

The  Eureka  Consolidated  have  been  chiefly  running  on  Champion  and 
Buckeye  ore,  which  is  so  easily  mined  that  the  whole  cost  of  mining  and 
hauling  over  two  miles  to  the  furnaces  is  only  $4  25  per  ton.  In  the 
fifty-six  days  immediately  preceding  the  30th  of  June,  they  smelted  765 
tons  368  pounds  of  ore,  which  gave  238  tons  of  bullion,  gross  returns, 
for  which,  from  New  York,  gave  $348  per  ton.  The  quantity  of  charcoal 
consumed  was  25,832  bushels,  worth  30  cents  per  bushel,  delivered. 
From  these  figures  it  will  be  seen  that  it  took  about  three  and  a  quarter 
tons  of  ore  to  make  one  ton  of  bullion,  and  required,  say,  thirty  bushels 
of  charcoal  to  smelt  one  ton  of  ore.  Ores  from  some  twenty-five  or 
thirty  other  mines  have  been  smelted  in  the  various  furnaces,  and  the 
results  show  about  the  same  figures.  It  may  therefore  be  safely  noted 
that  in  the  Eureka  district  three  and  one  quarter  tons  of  ore  make  a 
ton  of  bullion,  and  thirty  bushels  of  charcoal  are  required  to  smelt  one 
ton  of  ore. 

The  above  account  was  prepared  forthis  report  in  August,  1870.  Since 
then  the  Piltz  furnace,  in  the  course  of  erection  at  that  time,  has  been 
completed  by  the  Eureka  Consolidated  Company,  and  has  proved  a  per- 
fect success.  Much  of  the  former  loss,  occasioned  by  the  unsuitable 
construction  of  the  older  furnaces,  is  entirely  avoided  in  this  one,  and 
the  consequence  is  a  cheaper  smelting  and  a  higher  yield  in  lead  and 
silver. 

The  following  article  from  the  pen  of  Mr.  GuidoKuestel,  which  appeared 
lately  in  the  Scientific  Press,  gives  a  sufi&ciently  clear  idea  in  regard  to 
the  construction  and  working  of  the  Piltz  furnace,  to  answer  all  purposes 
for  the  present : 

The  want  of  furnaces  so  constructed  as  to  permit  the  smelting  of  larger  quantities 
of  ore  than  hitherto  effected  with  the  old  styles,  led  first  to  the  introduction  of  the 
"  Easchette "  system,  an  arrangement  by  which  the  tuyeres,  the  form  of  the  smelting 
space  being  rectangular,  are  placed  in  two  rows,  one  of  seven  or  eight  on  each  long 
side,  and  are  so  arranged  that  the  blast  of  one  side'  strikes  between  that  of  the  tuyeres 
of  the  other  side.  The  figure,  which  gives  a  section  of  the  furnace,  explains  this. 
The  discharge  of  metal  and  slag  takes  place  on  the  two  narrow  sides.  The  smelting 
result  of  these  furnaces  is  greatly  superior  to  that  of  the  old-fashioned  ones  with  one 
or  two  tuyeres,  not  only  with  reference  to  the  larger  quantity  of  ore  smelted,  in  a 
given  time,  but  also  in  saving  a  greater  percentage  of  metal  and'  fuel.  The  treatment 
of  such  a  furnace,  however,  is  delicate,  and  it  required  many  months  running  before, 
by  gradual  irnprovement,  a  long  smelting  campaign  was  secured. 

It  is  surprising  that  the  rectangular  shape  was  jireferred  to  a  circular  one,  for  in- 


126      MINING    STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS. 


stance,  one  like  the  old  iron-assay  furnace  of  Sefstroem,  witli  blast  holes  at  equal  dis- 
tances on  the  periphery,  the  very  effective  result  of  which  was  well  known.    Mr.  Aubel 

gave  an  elaborate  description  of  Easchett's 
furnace,  alluding  in  the  same  to  the  cir- 
cular shape.  By  theoretical  reasoning  he 
tried  to  prove  that  a  circular  form  does 
not  admit  of  a  uniform  smelting  region, 
and  that  the  consumption  of  fuel  in  the 
center  would  be  a  useless  one.  Notwith- 
standing this  theory,  Mr.  Piltz,  of  Frei- 
berg, Saxony,  constructed  a  circular  fur- 
nace, 5^  feet  in  diameter  in  the  clear,  and 
with  eight  tuyeres,  which  has  proved  very 
successful,  and  which  it  is  now  jiroposed  to 
describe. 

For  the  sake  of  greater  convenience  in 
building,  an  eight-sided  shape  was  chosen. 
The  first  furnace  of  this  kind  was  built, 
if  I  am  not  mistaken,  about  four  years  ago, 
at  Halsbrucke,  near  Freiberg.  From  the 
start,  the  result  was  so  favorable  and  so 
superior  to  Easchett's  that,  with  slight 
modifications  in  regard  to  dimensions  and 
number  of  tuyeres,  at  this  time  no  other 
furnaces  are  in  use  at  Freiberg.  Aubel's 
theory  did  not  prove  to  be  correct.  In  a 
proi)erIy  regulated  smelting  operation,  no 
so-called  "  pigs"  are  formed  either  in  the 
center  or  elsewhere;  the  slag  runs  con- 

ThfiP.-mrliptte  Furnace-section  throuo-li  the tuveres  tinually,  undisturbed  by  crowbar  opera- 
TheKascbette  i urnace-section  tnron^n  tJie tuyeres.  ^.^^^^  ^^^.^^  usually  are  frequently  neces- 


sary in  other  furnaces  on  account  of  clogging  up,  etc. 


The  figures  show  a  hori- 
zontal and  vertical  section 
of  one  of  Piltz's  furnaces. 
At  a  is  represented  a  cast-iron 
box,  in  which  the  brick- 
work, c,  is  j)laced,  and  the 
remaining  space  beaten  out 
with  a  comijosition,  varying 
with  the  nature  of  the  ore, 
generally  being  composed  of 
one  part  of  clay  or  loam  and 
one  part  (volume)  of  char- 
coal, coke  or  anthracite,  all 
powdered,  mixed  and  moist- 
ened slightly.  This  compo- 
sition is  beaten  in  as  hard  as 
possible  by  means  of  wooden 
or  iron  pestles,  and  either 
the  space  is  entirely  filled 
and  the  crucible  or  receiver, 
&,  then  cut  out,  or  the  cruci- 
ble is  shaped  during  the 
stamping.  The  first  method 
is  preferable.  There  are  two, 
sometimes  three,  tap-holes, 
leading  the  metal  into  the 
kettle,  c.  Above  the  cruci- 
ble are  seven  tuyeres,  g. 
The  Piltz  Fumace— horizontal  section.  rpj^^  Jigtance  from  (j  to  the 

bottom  of  the  hearth  is  3  feet,  and  from  (i  to  the  feeding-hole,  I,  10  feet.  In  case  eight 
tuyeres  are  used,  the  last  one  is  placed  in  front  at  i.  a  few  inches  higher  than  the  rest, 
having  at  the  same  time  a  small  inclination,  so  as  to  direct  the  blast  to  the  same 
point  in  the  center  toward  which  are  directed  the  other  seven,  Avhich  lie  in  a 
horizontal  position.  The  breast,  i,  rests  on  a  hollow  cast-iron  pipe,  cooled  by  a 
constant  current  of  water,  as  are  the  tuyeres.  The  upper  part  of  the  wall,  A;,  is 
suspended  in  a  cast-iron  mantle.  The  advantage  of  this  arrangement  lies  in  the 
convenience  and  facility  with  which  the  fire-bricks  above  the  tuyeres,  which  are 
mostly  exposed  to  the  action  of  heat  and  of  dissolving  substances,  can  be  removed 
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and  replaced  witliont  interfering  ^vitli  the  upper  ]5art.  Being  suspended,  there  is  also 
free  access  to  the  fnrnace  from  all  sides.  In  place  of  the  "hanging  suspension,"  other 
furnaces  of  the  kind  are  provided  with  three  or  more  iron  pillars  on  which  the  upper 
masonry  rests.  The  height  above  the  tuyeres  differs  often  greatly  up  to  20  feet.  The 
section  "of  the  furnace  widens  always  toward  the  feeding-hole,  as  this  has  a  beneficial 


The  Piltz  Furuace— vertical  section. 
effect  on  the  result  of  smelting.    The  force  of  the  blast,  finding  a  larger  space  in  the 
u^iper  region,  is  diminished  as  well  as  the  heat,  and  the  ore  dust  carried  out  does  not 
amount  to  more  than  1  i)cr  cent.     The  feeding  aperture  is  at  I.    The  gases,  etc.,  enter 
dust-chambers  before  escaping  through  the  chimney. 

One  of  these  furnaces  is  attended  by  one  smelter,  two  slag-wheelers  and  three  men 
to  feed. ,  Ore  and  fuel  are  regularly  charged.  The  metal  is  tapped,  from  18  to  20  times 
in  24  hours,  into  one  of  the  two  or  three  tap-kettles  alternately.  The  slag  runs  con- 
tinually into  a  slag-pot  of  cast  iron  of  a  pyramidal  shai^e,  the  base  being  up.  This 
cone  is  29  inches  high  and  22  inches  in  diameter  on  the  top.  Matte,  or  globules  of  metal 
sink  through  the  yet  liquid  slag  to  the  bottom,  in  case  any  should  be  carried  out. 
When  stiff,  the  pot  is  turned  over,  the  end  of  the  slag-cone  (where  the  metal  or  matte 
collects)  broken  off  and  melted  over  with  the  ore. 

The  blast  or  quantity  of  wind  required  is  not  very  great— for  each  nozzle,  about 
125  cubic  feet  per  minute,  or  for  seven  tuyeres  875  cubic  feet,  at  a  pressure  of  1  inch, 
quicksilver. 

In  the  year  1868,  a  Piltz  furnace,  20  feet  high,  smelted  in  28  days : 

Tons. 

Lead  ores - 545.00 

Piritous  ores 50. 30 
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Tons. 

Matte  and  hearth  from  cupellation,  etc 220. 35 

Slag 329.25 

Magnetic  iron  ore 1 61.  00 

Limestcme 14.  00 

Total .* 1,219.90 

From  these  were  obtained : 

Tons. 

Matte ^ 224. 00 

Lead 178.26 

Silver 1.  40 

Slag 646.50 

The  slag  contained  1.56  per  cent,  of  lead  and  0.71  oz.  of  silver  per  ton.  The  above 
1,219  tons  of  smelting  material  (which  are  put  into  the  furnace  mixed  together)  con- 
sumed 109.8  tons  of  coke,  (middling  quality,)  or  9  per  cent.,  while  the  old  Freiberg 
double-furnaces  consumed  J  4  per  cent.,  and  other  furnaces  20  per  cent,  and  over. 

According  to  the  census  returns  the  mines  and  smelting  works  at 
Eureka  produced  up  to  June  1,  1870,  the  following  : 

Eureka  Consolidated  Company,  with  25  men,  in  six  months $295, 000 

Buttercup)  Company,  with  15  men,  in  four  months 50,  000        n 

Jackson  Company,  with  23  men,  in  five  mouths : 120,000       | 

Page  &  Corwin,  (milling  ores,)  with  20  men,  in  twelve  months 1 35,  000 

Total 600,000 


This  is,  however,  the  product  of  seven  furnaces  and  one  mine,  whicli 
sends  her  ores  to  Eeno  and  Austin  to  be  amalgamated ;  and  of  only  a 
part  of  the  year.  The  actual  yield  of  the  Eureka  mines  for  the  calendar 
year  1870  is  not  less  than  $1,200,000.  Toward  the  latter  part  of  the 
fall  Messrs.  Ogden  &  Dunne  commenced  the  construction  of  cupelling 
works  at  Eureka,  which  were  expected  to  be  ready  for  work  in  December. 

The  yield  of  the  district  increased  steadily,  and  the  bustle  of  active 
and  prosperous  business  was  apparent  on  all  sides.  In  October,  the 
Eureka  Consolidated  produced  222  tons  bullion,  worth  $300  per  ton. 
The  two  Buttercup  furnaces  produced  6  tons  bullion  per  day.  The 
Jackson  Company's  furnaces  produced  in  October  92 J  tons  bullion,  worth 
$350  per  ton.  In  the  mean  time  new  mines  were  discovered  continually 
in  the  neighborhood,  and  at  present  it  may  be  truly  asserted  that  Eureka 
is  one  of  the  foremost  districts  on  the  Pacific  slope.  This  view  is  sup- 
ported not  only  by  the  number  of  good  mines  already  known,  but  prin- 
cipally by  the  fact  that  these  mines  carry  base  metal  ores,  which  all  over 
the  globe  have  been  fonnd  to  be  the  most  x)ermaiient. 

The  total  population  of  Lander  County,  according  to  the  late  census, 
is  2,815  5  218  of  which  are  Chinese. 

NYE   COUNTY. 

Silver  Bend  or  PMladelpMa  district,  which  attracted  so  large  a  share 
of  the  attention  of  mining  men  a  few  years  ago,  and  was  soon  after 
almost  deserted,  has  taken  a  fresh  start  during  the  last  year. 

This  is  principally  due  to  the  Transylvania  and  El  Dorado  lodes,  from 
both  of  which  rich  ore  has  been  extracted  and  worked,  partly  at  Bel- 
mont, in  Mr.  Caufield's  lO-stamp  mill,  and  partly  at  Austin,  in  the 
Manhattan  Mill.  The  Combination  mill  and  mines  have  been  idle.  The 
Arizona  and  the  northern  extension  ot  the  El  Dorado  are  spoken  of  as 
rich  mines,  but,  so  far  as  I  am  informed,  work  has  not  yet  been  resumed 
on  them.    The  El  Dorado  South  is  described  by  Mr.  W.  F.  Leon,  the 
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agent  of  tlie  company,  in  a  recent  publication  in  detail.    I  quote  bis 
account  witb  slight  alterations : 

The  claim  is  1,000  feet  lineal  measurement  in  length,  and  covered  by  a  patent  from 
the  United  States  Government  to  the  present  owners,  making  the  title  perfect.  The 
property  is  owned  by  the  following  persons:  W.  F.  Leon,  53o^  feet,  of  which  W.  P. 
Buibrd  has  a  small  portion ;  Robert  Mullen,  233  J  feet ;  and  C.  F.  Singletary,  233-^  feet.  The 
miningdepartmeatisundertheimraediatesupervision  of  Mr.  Robert  Mullen.  As  the  value 
and  importance  of  a  mineral  property  depends  so  much  or  entirely  upon  the  quantity 
and  quality  of  the  supply  of  ore,  a  closely  detailed  description  of  the  El  Dorado  South 
lode  cannot  jDrove  otherwise  than  interesting  and  acceptable  to  all  parties  engaged  in 
mining.  The  deposits  occur  in  a  rather  highly  disturbed  zone,  extending  in  a  north- 
erly and  southerly  direction,  with  granite  rocks  close  at  hand  on  the  west,  and  on  the  east 
slate  and  quartzite.  The  vein  is  a  true  fissure,  and  the  gangue  and  selvage  are  similar  in 
character  to  those  of  the  most  celebrated  silver  mines  in  Mexico,  Peru,  and  Europe. 
Excej)ting  about  250  feet  at  the  southern  extremity,  the  vein  is  plainly  traceable 
throughout  the  entire  property — in  places  by  magnificent  croppings,  which  rise  threa 
and  four  feet  above  the  surface.  Such  outcrops  are  of  an  unusually  massive  character, 
and  consist  of  a  white,  rather  compact  quartz,  richly  clouded  with  black  and  antimonial 
sulphurets  of  silver.  Some  of  the  most  interesting  and  splendid  specimens  of  surface 
silver  ores  are  obtained  from  the  exposed  portions  of  the  El  Dorado  South  lode.  Only  a 
portion,  however,  of  the  vein-matter  is  in  the  solid  condition  represented  by  the  prom- 
inent outcrops  just  described.  In  such  solid  portions  of  the  ledge  the  silver  most  gen- 
erally pervades  the  quartz  in  the  form  of  sulphurets.  Nearly  the  entire  contents  of  the 
vein  above  water-level  are  more  or  less  decomposed,  and  much  of  the  ore  occurs  as 
chloride.  The  lode  varies  from  15  to  40  feet  in  width.  The  productive  portion  of  the 
vein,  the  pay  stratum,  varies  from  9  to  23  feet.  It  is  found  at  times  permeating  the 
entire  vein;  at  other  times  near  the  hanging  wall.  The  vein  has  been  opened  at 
four  different  places  along  the  lode  for  600  feet  by  incline  shafts  and  cuts.  Shaft  No. 
1,  at  the  northeast  end,  132  feet  deep ;  No.  2,  at  80  feet  _so"uth  from  first,  172  feet  in 
depth ;  No.  3,  the  main  incline  or  working  shaft,  276  feet  in  depth,  220  feet  south  of  No. 
2 ;  No.  4,  at  300  feet  from  third,  60  feet  deep,  with  cut-off  75  feet ;  making  640  feet  of 
shafting. 

At  the  depth  of  240  fest  in  the  main  working  shaft,  at  water  line,  a  level  is  being 
run  north  in  the  solid  ledge  which  is  now  in  60  feet,  proving  it  to  be  over  11  feet  in 
width,  so  far  displaying  one  of  the  finest  bodies  of  ore  ever  discovered,  and  impregnat- 
ing the  whole  vein  ;  beautiful  crystallizations,  including  metallic  silver,  a  combination 
of  silver  and  antimony,  horn  silver  or  chloride  of  silver,  stromeyerite,  sulphuret  of 
silver,  stetefeldtite,  the  carbonate  of  copper,  etc.  Much  of  the  best  ore  is  associated 
with  the  oxides  of  copper  and  iron.  In  such  cases  the  percentage  of  silver  ore  is  very 
great,  amounting  at  times  to  25  and  even  30  per  cent,  of  the  entire  mass.  A  few  assays 
of  this  body  of  ore  have  been  made,  varying  from  $53  to  $1,866  per  ton  of  2,000  ijouuds. 

Recent  reduction  of  ore  from  the  solid  ledge  in  main  shaft,  at  water  level,  yielded 
per  ton  as  follows : 

At  Belmont  Mill,  20  tons $207  00  per  ton. 

At  Manhattan  Mill,  2  tons 860  63       " 

At  Manhattan  Mill,  2  tons 237  00       " 

At  Manhattan  Mill,  63  tons , 220  56       " 

At  the  south  workings  an  enormous  mass  of  chloride  ore,  colored  with  iron,  overrides 
the  solid  lode,  which  has  worked  at  the  mills  in  this  place  and  Austin  from  $130  to  $562 
per  ton.  There  are  now  on  the  different  dump-piles  1,000  tons  of  first  and  second  class 
ore.  That  being  taken  out  from  the  main  shaft,. and  added  daily  to  the  present  large 
amount,  proves  the  ore  in  sight  above  water  line  worth  alone  at  least  a  quarter  of  a 
milHou  of  dollars.  The  improvements  on  this  mine  in  the  way  of  shafts,  levels,  houses, 
etc.,  have  cost  over  $100,000,  and  nothing  has  been  done  but  of  a  useful  nature.  At 
present  a  whim  is  being  used  for  hoisting  which  will  be  replaced  by  steam-hoisting 
works  recently  purchased.  The  engine  has  a  capacity  of  thirty  horse-power.  The 
jfolicy  pursued  by  the  owners  has  been  rather  to  prospect  this  famous  lode  than  to 
seek  for  j»rofit.  Already  over  $130,000  has  been  the  yield  of  ores  reduced  from  this 
property,  at  an  average  of  $175  per  ton.  After  the  steam-hoisting  works  get  in  motion, 
sinking  on  the  ledge  will  be  continued  for  permanent  work,  and  at  certain  distances 
in  depth  different  levels  will  bo  run  north  and  south  the  entire  length  of  the  claim. 
So  soon  as  the  mine  is  properly  opened  reduction  works  of  suiScient  capacity  wiU  be 
erected  to  work  all  classes  of  ore  taken  from  the  mine  by  the  company. 

The  latter  part  of  Mr.  Leon's  article  expresses  a  sound  policy,  one 
which,  if  it  bad  been  followed  by  more  mining  companies  in  I^fevada^ 
would  have  prevented  many  an  ignominious  failure. 

Mr.  Canfield  intends  to  erect  a  ne^^'  mill  furnished  with  a  Stetefeldt 
H.  Ex.  10 9 
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roasting  furnace,  at  Belmont,  and  as  soon  as  this  is  clone  tbe  great  mass 
of  sixty  to  seventy-five  dollar  ore,  whicli  cannot  be  worked  to  a  profit 
by  roasting  in  reverberatories  at  Belmont,  nor  stand  the  high  rates  of 
freight  to  Austin  to  be  roasted  in  the  furnace  at  the  Manhattan  mill, 
will  at  once  become  available,  and  a  great  increase  in  the  product  of  the 
district  may  then  confidently  be  expected. 

Montezuma  district  seems  to  be  destined  to  become  of  special  import- 
ance. Favorable  accounts  with  regard  to  this  district  have  reached  me 
from  time  to  time  during  the  year. 

The  success  of  Messrs.  McGlew  &  Dawley  has  notably  contributed 
to  the  prosperity  of  the  district  at  large.  The  first-mentioned  gentle- 
man was  formerly  connected  with  the  Twiu  Eiver  Company  as  en- 
gineer, and  is  considered  a  very  accomplished  mechanic.  The  firm 
some  time  ago  bought  a  10-stamp  mill,  known  as  the  Falkner,  at  Yan- 
kee Blade.  With  the  help  of  fourteen  laborers  and  two  brick-masons 
they  moved  this  mill  to  the  Montezuma  district,  one  hundred  and  forty 
miles,  sawed  50,000  feet  of  lumber,  put  the  mill,  including  three  rever- 
beratory  furnaces,  in  running  order,  and  had  a  retort  of  bullion  ready 
to  melt  in  just  three  months  and  two  days.  This  is  the  quickest  and  most 
successful  work  ever  done  in  the  State  of  Nevada,  iu  that  line.  The 
product  from  the  10-stamp  mill  of  McGlew  &  Dawley,  for  the  first 
month  after  its  completion,  was,  according  to  advices  from  Austin, 
$20,000.     Several  new  discoveries  in  the  district  are  spoken  of  favorably. 

Morey  district  was  mentioned  in  my  last  report.   The  further  develop- ' 
ments  during  the  last  year  are  given  in  the  following  letter  addressed  to 
me  by  Mr.  D.  S.  Ogden,  the  superintendent  of  the  principal  company  of 
the  district : 

Agreeably  to  promise,  I  give  the  following  statement  relative  to  IMorey  district, 
-which  is  mostly  an  extract  from  my  report  of  September  1, 1870,  to  the  company.  The 
district  is  located  seventy-five  miles  southeast  of  Austin,  upon  the  eastern  slope  of  the 
Hot  Creek  range  of  mountains,  fifteen  miles  north  of  the  village  of  that  name.  From 
this  range  there  is  a  spur  projecting  in  a  northeasterly  direction.  It  has  a  slope  of  30", 
terminating  in  a  small  valley. 

There  are  apparently  eighteen  distinct  lodes,  hut  as  the  hill  is  penetrated  by  tunnels 
it  may  prove  that  some  are  the  extension  of  others,  while  others  may  be  discovered, 
which  do  not  .show  at  the  surf.ice. 

These  veins  are  within  a  belt  of  about  3,000  feet,  divided  into  two  smaller  belts 
separated  by  a  distance  of  800  feet.  They  all  belong  to  one  company,  and  with  the 
exception  of  two,  upon  the  top  of  the  mountain,  are  the  only  ones  known  iu  the  district. 
They  are  mostly  ]3erpendicular  lodes  cropping  out  at  intervals  from  the  base  of  the 
hill  to  and  over  the  summit  of  the  mountain,  a  distance  of  4,000  feet.  The  i^ositiou  of 
the  veins  is  such  that  tunnels  commencing  at  the  ravine  arc  constantly  upon  the  veins 
while  penetrating  the  hill  and  gaining  depth  from  the  surface,  thereby  saving  all  ex- 
penses of  hoisting  and  pumping  machinery  with  their  attendant  expenses,  and  giving 
drainage  to  2,000  feet  of  stoping  ground  overhead  to  the  summit  of  the  mountain. 
Upon  live  of  the  mines  considerable  work  has  been  done.  The  American  Eagle  bus 
one  incline  of  90  feet,  and  another  of  60  feet,  with  three  levels  of  GO  feet.  The  pay  ore 
averages  one  foot  in  width  at  the  surface  and  18  inches  iu  the  bottom  of  the  incline. 
The  entire  ore  has  worked  $190  per  ton.  The  Magnolia  has  two  incliues ;  cue  75  feet, 
the  other  60  feet  deep.  The  ore  at  the  surface  was  oue  foot  wide,  but  at  the  bottom  of 
the  incline  it  is  2-J-  feet.  The  entire  ore  averages  .$200  per  ton,  but  the  last  from  the 
lowest  depth  attained  worked  $480  per  ton.  The  Eureka,  a  parallel  'ode,  shows  from 
the  surface  to  30  feet  down,  the  depth  now  attained,  ihe  same;  character  as  the  last- 
named  mine,  and  the  ore  is  of  the  same  value.  The  Mount  Aiiy  has  a  shaft  60  feet 
deep.  The  ore  at  the  surface  was  oue  foot,  but  at  30  feet  down  is  three  feet  wide,  having 
entirely  displaced  the  vein-matter.  The  ore  has  averaged  only  $82  per  ton,  laough  it 
is  apparently  the  same,  vein  as  the  Eureka.  The  Cedar  has  one  tunnel  commencing  at 
the  ravine,  which  has  penetrated  the  liill  230  I'eet.  Three  hundred  and  iifty-eight  feet 
up  the  hill,  and  19:?  feet  in  i^erpendicular  hi.'ight  from  tlie  first,  there  is  another  tunn(;l 
of  240  feet  length.  Still  farther  up  the  hill  and  90  feet  perpendicuhxrly  above  the  last- 
named  tunnel  there  is  an  open  cut  60  ieet  long,  and  of  an  average  depth  of  16  feet. 
Within  this  cut  there  is  an  air  passiige  to  the  tuimel  below.  The  ore  fi'om  this  miuo 
has  averaged  $260  per  ton.    This  is  the  ouly  mine  now  actually  worked. 


CONDITION    OF    MINING   INDUSTRY NEVADA.  131 

The  lodes  referred  to  compose  the  westerly  group.  There  has  been  but  little  done 
upon  those  composing  the  eastern  group.  The  Little  Giant  has  an  open  cut  of  20  feet 
length  by  8  feet  depth,  and  a  shaft  of  20  feet.  The  ore  from  the  mine  worked  |175  per 
ton.  The  Monetary  has  a  small  cut  and  a  shaft  12  feet  deep.  The  ore  at  the  surface, 
and  as  low  as  worked,  occurs  in  a  pay  streak  two  feet  wide.  No  ore  from  this  mine 
has  been  worked,  but  it  will  average  from  $75  to  $100  per  ton  as  per  assays.  The  walls 
of  all  the  mines  are  very  regular  and  remarkably  well  defined,  the  vein-matter  being 
from  four  to  five  feet  thick.  In  two  of  the  three  mines,  where  the  water  line  is  reached, 
» the  ore  has  entirely  displaced  the  vein-matter.  In  the  other  the  ore  is  in  compact 
quartz,  which  has  a  tinge  of  pink  by  manganese  spar.  It  is  the  purpose  of  the  present 
company  to  run  three  tunnels  upon  the  liiie  of  lodes  from  the  base  of  the  hill,  and  then 
cross-cut  the  other  veins.  Though  the  ore  for  the  last  year  has  been  teamed  to  Belmont, 
fifty  miles,  and  to  Austin,  one  hundred  miles,  by  road  from  the  mines,  they  have  been 
seJf-sustaimmj,  Avhile  being  developed  and  improved.  From  the  position  of  the  lodes 
indicated,  it  is  clear  that  a  large  force  can  be  put  to  work  in  open  cuts,  tunneling  and 
sinking  air  shafts;  thereby  making  stoping  ground  rapidly,  if  there  was  a  mill  upon 
the  ground  to  warrant  it.  The  entire  range  of  mountains,  as  far  as  the  eye  can  reach, 
is  covered  with  nut  pine,  mountain  mahogany,  and  about  three  miles  distant  there  is 
considerable  white  pine.  Close  by  the  present  lower  tunnel  is  a  fine  mill-site,  with  an 
abundance  of  water.  When  the  mines  are  j^roperly  opened  all  the  ore  will  pass  through 
these  tunnels  to  the  mill,  thus  saving  the  expense  of  teams.  The  valleys  are  filled  with 
bunch  grass,  sufficient  for  all  the  stock  that  may  ever  be  required  for  mill  and  mining 
purposes.  As  the  present  company  own  all  the  mines  thus  far  found,  except  two  upon 
the  summit  of  the  mountain,  they  virtually  control  the  whole  district. 

Statement  of  ores  from  Morey  mines,  worlied  from  June  18  to  November 

21,  1870. 

Pounds.    Per  ton. 

At  Hot  Creek 20, 000  $290 

Do 28,  000  198 

At  Austin 6,  540  512 

Do 2,  544  289 

Do 12,  320  308 

Do. 3,538  270 

Do 23,  748  318 

Do 1, 326  196 

Belmont  Mill * 40,  000  251 

The  average  number  of  miners  employed  from  June  1,  1870,  to  the 
present  time,  (November,)  has  been  five. 

The  total  returns  from  Eeveille  district  for  the  year  ending  June  1, 
1870,  as  per  census  of  1870,  were  only  $6,000,  and  those  from  the  Silver 
Park  district,  according  to  the  same  source  and  for  the  same  time, 
-were  $2,000.  The  product  from  all  these  old  districts  has  been  consid- 
erably impaired  by  the  rush  of  miners  to  Eureka  and  Cope  districts  and 
to  the  Salt  Lake  country  in  Utah. 

Mr.  Stephen  Eoberts,  the  assessor  of  Kye  County,  has  kindly  fur- 
nished me  with  the  following  statistics : 

Assessor's  returns  of  proceeds  of  mines  in  Wye  County,  Nevada,  for  the  year 

ending  June  30, 1870. 

Tons.  Pounds.  Gross  yield. 

For  the  quarter  ending  September  30,  1869 121  692  $14, 551  64 

For  the  quarter  ending  December  31,  1869  . . . .' 316  1, 665  19, 550  37 

For  the  quarter  ending  March  31,  1870 118  1,  518  16, 561  92 

For  the  quarter  ending  June  30,  1870 444  1, 503  46,  400  96 

Total.. 801      1,378        97,064  89 


Advance  sheets  of  the  late  census  give  the  number  of  inhabitants  of 
this  county  as  1,087,  of  whom  only  6  are  Chinese. 
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HUMBOLDT  COUNTY. 

I  am  indebted  for  a  valuable  report  upon  the  mining  operations  in 
this  county  during  the  last  year  to  Mr.  D.  Van  Lennep,  of  Unionville. 
His  communication,  together  with  such  other  information  as  I  have 
been  able  to  obtain  in  regard  to  the  Humboldt  mines,  is  embodied  in 
the  following  pages.  ♦ 

To  the  relapse  during  several  years,  which  followed  the  first  mining 
excitement  in  the  county,  a  more  healthy  state  of  affairs  and  steady 
progress  succeeded  in  1870.  It  is  now  acknowledged  on  all  sides  that 
most  of  the  Humboldt  mines  cannot  be  successfully  developed  without 
the  aid  of  more  or  less  capital.  The  only  mines  which  have  paid  their 
way  from  the  beginning  have  been  those  which,  from  the  start,  fur- 
nished a  large  amount  of  shipping  ores,  or,  at  all  events,  a  sufiQciency 
of  rich  ores  to  pay  right  along  for  high  labor  and  heavy  freights.  Ores 
assaying  below  $200  per  ton  have  not  been,  as  a  general  thing,  rich 
enough  to  be  shipped  to  San  Francisco.  But  since  the  completion  of 
the  Central  Pacific  the  shipping  business  has  been  largely  increased, 
and  the  mining  interests  are  thus  greatly  indebted  to  the  road ;  antl  on  the 
other  hand,  the  more  facilities  the  railroad  will  extend  to  the  mines  the 
higher  will  be  its  own  earnings  through  the  increased,  developments  of 
the  mining  industry. 

Time  has  also  measurably  purged  the  mining  districts  of  this  county 
of  that  class  who  engaged  in  the  business  only  as  a  speculation,  and  that 
without  caj)ital.  Those  remaining  are  more  willing  to  earn  their  living 
and  acquire  wealth  by  hard  work  and  by  expending  their  surplus  earnings 
in  the  further  development  of  their  claims.  Humboldt  County  is  emi- 
nently a  silver-bearing  region.  The  few  gold-bearing  ledges  so  far  dis- 
covered have  not  given  a  uniform  yield,  but  in  almost  all  cases  the  pre- 
cious metal  was  found  to  be  very  unequally  distributed  in  the  lodes. 
Still  less  gold  is  found  in  placers  in  the  mountain  gulches ;  and  even  if 
there  were  a  greater  supply,  it  probably  could  not  be  worked  to  advan- 
tage in  most  localities  on  account  of  the  great  scarcity  of  running  water. 
In  most  of  the  mining  districts  the  rich  silver  ledges  have  been  found  in 
limestone  and  calcareous  slates.  Galena,  copper  ores,  sometimes  rich  in 
silver,  gray  antimony,  and  gold-bearing  quartz  have  generally  been  dis- 
covered in  metamorphic  sandstone  and  slates,  in  trap,  porphyries,  etc., 
which  frequently  occur  close  to  the  limestone  and  calcareous  slates. 

In  Battle  Mountain  district^  the  oldest  camp,  Battle  Mountain  proper, 
has  not  seen  continued  prosperity.  The  Little  Giant,  the  first  discovery 
in  the  district  and  the  main  support  of  the  camp,  is  yielding  little  or  no 
ore  at  present.  Both  the  mine  and  mill  were  sold  in  the  fall  of  1869  to 
a  San  Francisco  capitalist,  and  for  the  want  of  ore  the  mill  is  now  run 
on  tailings,  in  consequence  of  all  this  the  place  has  declined  consider- 
ably during  the  year.  Galena,  another  mining  camp  in  the  district, 
about  six  miles  south  on  the  same  range  of  mountains,  has,  on  the  con- 
trary, been  growing  daily.  There  are  several  good  mines  in  that  vicin- 
ity, and  it  is  likely  to  be  one  of  the  best  mining  camps  of  the  county,  if 
not  of  the  State.  Galena  predominates  in  the  ores,  and  is  mixed  with 
rich  silver  ores.  Some  of  this  ore  can  only  be  worked  or  reduced  advan- 
tageously by  smelting,  while  others  can  be  worked  by  mill  process.  The 
Butte  ledge,  worked  for  about  a  year  by  the  first  locators,  has  yielded 
sufficient  shipping  ore  to  enable  the  owners  to  keep  a  body  of  twenty  to 
thirty  miaers  constantly  at  work.  The  mine  was  thus  opened  to  great 
advantage,  exposing  many  thousand  tons  of  ore.  In  the  month  of  De- 
cember it  was  sold  to  a  San  Francisco  company,  together  with  a  large 
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amount  of  milling  ore  on  the  dumps,  for  $75,000.  The  buyers  are  mak- 
ing the  necessary  arrangements  to  build  a  SO-stamp  mill  a  short  dis- 
tance from  the  mine.  The  "White"  ledge  yields  also  good  ores  of  silver 
and  lead,  and  the  owners  will  undoubtedly  realize  handsome  profits.  A 
steam-pump  was  placed  at  this  mine  last  summer,  on  account  of  the  vast 
increase  of  water  in  the  works.  The  Avalanch  yields  rich  galena.  The 
water  and  limited  means  of  the  owners  are  the  obstacles  to  its  imme- 
diate development.  The  Shiloh  is  also  a  rich  galena  mine,  but  it  has  been 
stopped  on  account  of  water  and  the  small  means  of  the  owners.  The 
Buena  Vista  ledge  has  not  yet  proved  a  success.  There  are  many  other 
claims  which  will  come  to  the  notice  of  the  public  as  soon  as  the  neces- 
sary work  is  performed  on  them.  In  the  same  district,  about  two  miles 
south  of  Galena,  is  another  camp  called  Copper  Caiion,  in  which  are 
found  good  copper  mines,  bearing  carbonates,  oxides,  native  copper,  etc. 
One  of  them  is  owned  by  an  English  company.  The  ores  are  shipped 
at  present  to  San  Francisco.    They  contain  a  small  amount  of  silver. 

There  has  been  an  attempt  to  run  a  smelting  furnace  on  Duck  Creek, 
the  stream  coming  out  of  Galena  Caiion,  but  it  has  so  far  been  a  failure. 
The  camp  is  yet  too  young  to  furnish  the  steady  supply  of  ore  necessary 
to  run  a  furnace  profitably. 

The  Trenton  ledge  is  also  in  Battle  Mountain  district ;  it  is  situated 
about  seven  miles  northwest  of  Galena  oh  the  western  slope,  or  rather 
in  one  of  the  western  caiions  of  the  same  range.  Battle  Mountain,  Ga- 
lena, and  Copper  Canon  are  all  in  the  caiaons  cutting  the  range  on  its^ 
eastern  slope.  The  Trenton  has  been  worked  for  several  months,  and  a 
considerable  amount  of  ore  is  now  out.  In  the  month  of  December  the 
company  owning  the  mine  have  purchased  one  of  the  mills  of  Gold  Eun 
district  called  Holt's  mill,  and  have  erected  the  same  about  six  miles 
from  their  mine.  It  was  expected  to  commence  working  the  rock  in  the 
beginning  of  the  year  1871.    It  has  four  stamps  and  two  pans. 

In  Gold  Eun  district,  the  Golconda  mine  was  worked  until  about  the 
beginning  of  April,  when,  on  account  of  the  low-grade  ores  taken  from 
the  levels  worked,  it  was  discontinued,  and  has  been  idle  ever  since. 
The  mine  has  been  worked  only  to  a  depth  of  about  30  feet  below  the 
level  of  the  tunnel.  The  amount  of  water  at  that  depth  requires  a 
steam  pump  to  overcome  it,  and  the  company  do  not  seem  to  consider 
it  advisable  to  put  this  up  at  present.  There  is  a  good  chance  of  get- 
ting richer  rock  lower  down,  for  the  ledge  diminishes  in  size,  and  the 
pay  streaks  are  more  concentrated.  In  the  upper  portion  it  is  from  7 
to  8  feet  wide.  The  mill  of  the  Golconda  mine  was  worked  mostly  on 
tailings  in  the  winter  months  and  until  the  middle  of  spring.  The  ore 
is  decomposed  and  contains  lead  and  silver.  It  has  been  worked  by 
the  mill  to  nearly  50  per  cent,  of  the  assay  value. 

On  the  second  extension  of  the  Golconda  mine,  work  has  been  done 
last  fall.  About  200  tons  of  ore  have  been  extracted,  and  the  Golconda 
mill,  a  water-wheel  mill,  was  to  have  reduced  the  ore.  It  is  now  re- 
ported that  the  ore  is  too  poor  to  bear  the  expense  of  working  and  trans- 
portation. 

Besides  the  above-named  ledge,  the  Jefferson,  the  Cumberland,  and 
others,  have  been  worked  considerably  in  the  above-mentioned  district, 
but  until  now  the  mineral  has  been  too  poor  to  bear  the  expenses  of  ex- 
traction, milling,  and  transportation. 

In  Central  district,  on  the  eastern  side  of  the  mountain  forming  the 
district,  two  persevering  miners  have  worked  a  ledge  during  the  year, 
and  with  a  small  prospecting  mill  have  reduced  enough  to  pay  for  their 
trouble  and  expenses. 
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In  the  fall  anotlier  ledge,  with,  a  narrow  streak  of  rich  mineral,  was 
found  and  worked.    The  ore  is  sent  by  rail  to  San  Francisco. 

In  Echo  district,  situated  south  of  Humboldt  district,  the  Alpha  mine, 
owned  by  an  English  company,  has  been  worked  but  little  during  the 
year.  The  ledge  seems  to  have  given  out,  and  further  prospecting  has 
been  carried  on  under  a  disadvantage  on  account  of  too  much  water  in 
the  mine.  The  extension  of  the  Alpha,  owned  by  the  original  locators 
of  the  Alpha,  has  been  worked  with  much  success,  and  a  great  deal  of 
mineral  was  extracted.  The  richest  portion  was  and  is  now  shipped  to 
San  Francisco,  and  the  poorest,  or  milling  ore,  is  ready  at  the  mine  to 
be  worked  by  a  mill  just  erected  near  the  Eye  Patch  Station,  Central 
Pacific  Eailroad,  which  is  about  three  miles  from  the  mine.  This  mill 
depends  for  its  supply  of  water  on  a  well  sunk  near  the  mill.  It  has  ten 
stamps,  but  only  five  have  been  put  up.  The  pans  are  rimmed  with 
wood,  to  avoid  the  action  of  iron  on  the  chemicals.  The  ore  is  dry- 
crushed,  then  carried  to  a  second  story  of  the  building,  and  dropped 
through  fire  in  a  furnace  which  works  on  the  same  principle  as  the  Stete- 
feldt  furnace.  After  this  it  is  worked  in  the  pans.  The  result  is  not 
yet  known,  the  work  going  on  at  the  present  hour. 

lu  Santa  Clara  district,  lying  on  the  eastern  slope  of  the  Humboldt 
range,  (it  is  northeast  of  Star  Peak,  and  bounded  on  the  south  by  Star 
district,)  an  old  ledge  has  been  taken  up  and  worked  a  good  portion  of 
the  year  without  any  marked  success. 

.  Star  district. — The  De  Soto  has  been  worked  most  of  the  summer  and 
fall  by  a  few  hands,  extracting  all  accessible  shij)piug  ore  for  the  San 
Francisco  market,  and  laying  the  poorer  quality  by  for  future  concen- 
tration. This  work  was  principally  done  with  a  view  of  prospecting  the 
mine.  Last  summer  the  owners  of  the  Sheba  mine  made  arrangements 
with  J.  C.  Fall  &  Co.,  of  Union ville,  to  work  the  mine  and  concentrate 
the  ore  found  on  the  dump,  as  an  overshot  water- wheel  was  constructed 
a  few  hundred  feet  below  the  dump,  and  five  stamps  were  erected,  with 
sluices,  etc.,  for  concentration.  It  was  run  for  a  few  days,  but  before 
everything  could  be  arranged  for  a  successful  working  the  supply  of 
water  in  the  canon  diminished  so  much  that  the  wheel  could  not  be  run. 
It  will  be  put  in  running  order  with  the  increase  of  the  water  in  the  spring. 
The  mine  has  been  steadily  worked  by  a  small  force  all  summer  and  fall, 
and  regular  shipments  of  the  richest  part  of  the  ledge  have  beeu  efiected. 
The  mine  has  been  perseveringiy  prospected.  The  ledge  on  the  western 
side  of  the  main  tunnel  had  beeu  lost,  being  here  displaced  by  a  cross- 
course  cutting  it  diagonally.  The  cross-course  was  followed  last  summer 
for  about  200  feet,  when  casings  with  quartz  were  reached  to  the  west 
of  it.  These  casings  were  again  followed  about  100  feet,  when  a  large 
body  of  quartz  was  found,  bearing  much  rich  mineral.  It  seems  yet 
uncertain  whether  this  is  the  continuation  of  the  old  ledge  or  merely 
a  deposit  of  mineral.  However  that  may  be,  the  perseverance  and  faith 
of  the  managers  have  been  well  compensated  by  the  rich  discovery.  In 
the  same  district,  in  a  canon  south  of  Star  Caiion,  two  ledges  of  gray 
antimony  have  been  worked  in  November  and  December,  and  the  min- 
eral shipped  to  San  Francisco  in  small  quantities.  It  is  thought  to  pay 
the  owners  a  few  dollars  per  ton  i^rofit. 

In  Buena  Vista  district  the  point  of  all-absorbing  interest  during  the 
year  has  been  the  law-suit  and  final  compromise  of  the  two  mines  of 
the  Arizona  and  Silver  Co.'s,  which  lie  in  close  proximity  to  each 
other.  The  quarrel  began  last  year,  during  the  fall,  and  a  receiver  was 
appointed  by  the  court  to  account  for  and  take  charge  of  tne  ore  coming- 
out  of  the  ground  in  dispute.    XJnionville,  the  county-seat,  being  in  this 
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district,  and  only  about  a  mile  from  the  mines  spoken  of,  it  was  easier 
for  the  contending  parties  to  have  the  matter  examined  by  the  judge, 
the  jurymen,  etc.,  than  if  otherwise  situated.  The  main  point  in  the 
case  was  to  ascertain  whether  the  two  mines  found  in  the  hill  are  on 
one  and  the  same  ledge,  or  on  two  different  ledges  crossing  each  other. 
The  suit  came  off  last  spring,  and  a  verdict  was  given  in  favor  of  the 
two-ledge  theory.  The  case  was  appealed,  and  the  contending  parties, 
after  divers  and  vexatious  expenses,  hard  feelings  toward  each  other, 
and  bad  forebodings  as  to  the  iinal  result,  with  which  a  long  list  of  legal 
expenses,  running  high  on  this  coast,  was  surely  connected,  determined 
at  last,  very  wisely,  to  compromise  the  suit  by  consolidation.  This  was 
effected  in  October,  and  since  then  the  lost  time  has  been  redeemed  by 
greater  activity,  wiiich  has  been  rewarded  by  the  extraction  of  a  larger 
amount  of  rich  ore  tban  the  mines  ever  yielded  before. 

The  ledges  thus  far  have  been  worked  for  about  70  feet  perpendicularly 
below  the  outcrops.  Below  this  depth  the  quartz  has  given  out ;  the 
walls  are  yet  discernible,  but  have  not  been  followed.  The  foot-wall  is 
black  limestone  and  calcareous  slates,  in  some  parts  of  which  are  found 
ammonites.  The  most  westerly  ledge,  running  a  little  east  of  south,  has 
been  followed  into  the  hill,  until  the  present  time,  for  about  550  feet  on  its 
course,  and  it  bears  uniformly  good  mineral,  mixed  with  rich  shipping 
ore.  The  easterly  ledge  runs  nearly  southeast,  and  has  been  followed 
for  about  400  feet,  300  feet  of  which  bear  good  mineral,  and  in  places 
large  spots  of  shipping  ores.  The  last  100  feet  were  run  in  broken 
ground,  in  which  the  little  mineral  was  all  much  scattered.  Some  work 
done  last  month  on  one  side  of  the  tunnel  gives  some  hopes  of  finding 
the  solid  ledge  again. 

The  owners  stoped  out  much  ground  last  summer  and  fall.  At  pres- 
ent and  during  the  rest  of  the  winter  the  mine  will  be  put  in  shape  to 
extract  a  large  amount  of  ore  as  soon  as  fine  weather  sets  in. 

The  Manitowoc  mine,  a  mine  adjoining  the  two  mentioned  above,  has 
been  worked  out  during  the  year.  Work  was  discontinued  at  the  end 
of  summer.  It  is  a  nearly  flat  ledge,  which  has  been  followed  into  the 
hill  about  200  feet,  where  it  thinned  out  to  a  mere  thread,  and  was 
abandoned.    It  belongs  to  Fall  &  Temple. 

The  amount  of  rock  which  came  out  of  the  Fall  &  Temple  mines 
during  the  first  nine  and  a  half  months  of  the  year,  i.  e.,  until  the  com- 
promise was  made,  is  5,233  tons.  The  rock  taken  out  of  the  Silver 
Mining  Company's  mine  during  the  same  time  is  1,421  tons.  The  rock 
raised  since  the  compromise  to  the  end  of  the  year,  i.  e.,  from  October 
10  to  December  31,  is  2,492  tons.  Total  from  the  three  mines  during 
the  year,  9,146  tons. 

The  three  mills,  the  Pioneer,  the  Arizona,  and  the  Silver  Mining  Com- 
pany's mill,  have  run  mostly  on  Arizona  and  Manitowoc  ores  during  the 
year.  The  Pioneer  Mill  was  renovated  and  enlarged  in  the  beginning 
of  the  year  1870.  To  the  old  water-wheel  a  small  engine  was  added  as 
motive  power.  The  eight  old  pans  were  replaced  by  three  large  ones  of 
Wheeler's  pattern.  A  new  boiler  was  put  up,  and  a  fine  battery  of  ten 
stamps  completes  the  renovation.  It  has  crushed  since  the  change  was 
effected  about  2,600  tons  of  rock,  and  many  hundred  tons  of  tailings  have 
been  passed  through  the  pans  besides.  The  Arizona  Mill  has  crushed 
not  far  from  3,500  tons.  The  Silver  Mining  Company's  mill  was  stopped 
for  a  considerable  time  during  the  summer  for  want  of  rock  and  for 
rei)airs.  It  has  now  a  battery  of  ten  stamps  and  three  large  pans,  and 
has  worked  about  2,000  tons  of  rock,  besides  many  tons  of  tailings. 

I  am  unable  to  give  the  shipment  of  bullion  from  Union vilie  in  detail, 
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but  I  have  taken  careful  notes  of  the  shipments  from  the  books  of  the 
two  firms  that  have  sent  the  most  to  San  Francisco,  viz: 

Sent  by  J.  C.  Fall  &  Co.  until  the  middle  of  October,  actual 

value $170, 895  94 

By  the  Silver  Mining  Company,  value  about 52,  300  00 

By  both  firms  for  the  second  half  of  October,  |  ^^g'^^y  q^  \       19, 312  96 

In  November 16,  582  96 

In  December 32,  641  08 

Total  during  1870 291,  732  94 


The  old  Inskip  ledge  and  the  North  Star  have  been  worked  steadily 
all  summer  and  fall  for  account  of  a  New  York  company — the  Pioneer 
and  Inskip.  The  two  mines  are  close  together,  and  are  supposed  to  be 
on  the  same  ledge  5  they  lie  about  half  a  mile  southwest  of  the  Arizona 
mines.  The  country  rock  in  which  the  ledges  are  found  is  calcareous 
slate,  which  is  apparently  cut  through  in  two  diliereut  places  by  paral- 
lel dikes  of-  porphyry.  This  eruptive  rock  has  disturbed  the  ground 
much.  In  the  Inskip  the  ledge  has  been  persistently  followed  in  all  its 
freaks,  but  thus  far  the  rich  mineral  has  only  been  found  in  bunches. 
Work  has  been  stopped  at  present  in  this  mine.  On  the  Nortli  Star 
ground,  cut  already  by  several  old  works,  prospecting  was  carried  on 
on  various  seams  until  a  wide  ledge  was  found  with  paying  minenil. 
This  was  followed  until  another  smaller  ledge  was  reached  joining  the 
first,  and  also  bearing  good  mineral.  From  these  quite  a  large  quantity 
of  quartz  has  been  removed,  and  they  are  still  yielding  without  any 
falling  off.  The  rock  taken  out  of  the  two  mines  and  hauled  to  tbe 
Pioneer  Mill  amounts,  to  December  31,  to  231  tons ;  of  this  about  seven 
tons  of  shipping  ore  have  been  picked  and  sent  to  San  Francisco  for 
sale.  They  yielded  about  $350  per  ton,  net.  The  ore  has  much  lead  in 
it,  and  produces  very  base  bullion  by  mill  process. 

The  Potosi  ledge  is  about  a  mile  south  of  the  North  Star,  on  the  same 
belt.  A  good  deal  of  work  has  been  done  on  it.  Now  some  miners 
have  a  contract  to  run  an  adit  of  50  feet  on  the  ledge,  which  shows 
quartz  spotted  with  mineral. 

During  the  summer  and  fall  the  Crystal  ledge,  located  near  the  sum- 
mit of  the  main  range,  at  the  head  of  Wilson  CaQon,  about  four  miles 
from  Unionvllle,  and  west  of  the  Arizona  ledge,  has  been  worked  in  a 
small  way  with  constancy  and  perseverance  by  the  discoverers.  Ship- 
ping ore  has  been  taken  out  to  pay,  j)robably,  for  all  the  work  done ;  but 
the  inaccessible  situation  of  the  claim  has,  up  to  the  jjreseut,  prevented 
the  shipment  of  the  same.  The  claim  lies  in  limestone.  Its  high  jdosI- 
tion  on  the  mountains  prevents  working  in  the  winter. 

The  Eclipse,  another  claim,  has  been  worked  by  two  of  tha  owners 
during  the  year.  It  is  in  Eagle  CaQon,  and  about  three  miles  west  of 
Unionville.  Shipping  ore  has  been  sent  to  San  Francisco,  and  said  to 
have  netted  about  $130  to  the  ton. 

The  Seminole  ledge,  owned  by  an  eastern  company,  was  visited  last 
spring  by  two  of  the  principal  owners.  It  is  situated  about  a  quarter 
of  a  mile  west  of  the  upper  town  of  Unionville.  The  company  have 
run  a  tunnel  of  over  600  feet  in  length  into  the  hill  to  reach  the  ledge, 
the  outcrop  of  which  is  found  high  up  on  the  hill,  northwest  of  the  tun- 
nel. The  latter  having  been  run  considerably  beyond  the  i^oint  where 
the  ledge  was  expected  to  cross  its  course,  it  was  deemed  advisable  to 
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follow  the  outcrop  above  mentioned  along  the  hill  to  a  point  right  above 
the  tunnel.  But  this  was  found  to  be  impracticable  without  a  heavy 
outlay,  as  tbe  ground  was  disturbed  on  the  line  of  the  ledge,  between 
tbe  outcrop  and  the  line  of  the  tunnel.  At  this  crisis  the  owners  had 
about  three  tous  taken  out  of  a  small  shaft  sunk  on  the  outcrop  of  the 
ledge,  which  was  crushed  and  amalgamated  in  the  battery  to  take  up 
the  gold  found  in  the  rock.  The  bullion,  pulp,  and  tailings  were  tested 
by  assay.  The  result  seems  to  have  been  unfavorable,  and  since  then 
the  work  has  been  entirely  stopped.  The  belief  of  the  value  of  the 
mine  had  been  based  on  assays  made  of  specimens  taken  out  of  the 
shaft  on  the  outcrop.  But,  as  is  too  often  the  case,  these  people  de- 
ceived themselves  very  innocently  by  supposing  that  a  specimen  is  a 
criterion  of  the  value  of  a  mine. 

The  prospecting  done  in  Indian  district,  lying  south  of  Buena  yista, 
has  not  resulted  in  any  valuable  discovery. 

In  Sacrcimento  district,  the  Batavia  Company  placed  steam  hoisting- 
works  on  the  Rochester  shaft  and  considerable  work  was  performed  on 
the  mine.  But  the  drift  run  from  the  shaft  to  strike  the  ledge  having 
failed  to  find  any  j)aying  quartz,  the  work  was  discontinued.  The  presi- 
dent of  the  company  visited  the  country  with  an  enterprising -stockholder 
and  made  arrangements  to  explore  a  claim  found  in  the  vicinity  of  the 
Eochester  mine.  This  was  also  abandoned  because  the  company  finally 
ljurchased  the  Central  Pacific  mine,  in  Eelief  district,  about  ten  miles 
east  of  the  Rochester. 

Belief  district  was  organized  at  the  end  of  1869  or  the  beginning  of 
1870.  It  is  about  twenty-five  miles  a  little  west  of  south  of  IJnionville. 
The  Humboldt  range  in  approaching  the  Humboldt  Sink  divides  into 
two  branches,  one  extending  west  of  the  sink  and  the  other  northeast. 
Eelief  district  comprises  a  portion  of  the  last-mentioned  hills.  The 
formations  of  limestones,  metamorphio  sandstones,  and  traps  are  very 
distinctij^  recognized  already  at  a  distance  from  these  hills.  The  ledges 
found  there  occur  between  the  strata  of  the  different  rocks  and  run  with 
them.  Many  claims  have  been  located,  but  as  yet  only  the  Central 
Pacific  ledge  has  been  worked  enough  to  test  its  value.  The  discoverer 
has  worked  it  successfully  by  shipping  to  San  Francisco  or"  Eeno  the 
richest  portion  of  the  ore.  His  partners,  however,  having  brought  a 
lawsuit  against  him,  the  larger  x)ortion  of  the  mine  was  sold  to  the 
Batavia  Company,  an  eastern  company,  at  a  low  figure.  The  Batavia 
have  worked  the  mine  until  recently.  There  being  over  a  thousand  tons 
of  rock  on  the  dump,  work  was  discontinued  for  the  present.  Two  or 
three  shipments  of  ore  were  made  by  the  company,  and  the  report  is 
that  a  ten-stamp  mill  will  be  erected  in  the  caiion  in  1871 5  in  fact,  one 
of  the  leading  members  of  the  company  is  daily  expected  on  the  spot  to 
make  the  necessary  arrangements  for  construction.  The  mine  is  about 
seventeen  miles  from  Oreana,  a  station  on  the  Central  Pacific  Eailroad. 

1  am  not  aware  of  the  causes  that  have  changed  the  former  activity 
in  Trinity  district  into  the  present  stagnation ;  but  the  few  facts  that  I 
know  may  be  stated  here,  together  with  the  general  transactions  during 
the  year.  The  mines  had  been  idle  for  many  months,  and  the  works  at 
Oreana  shut  down  and  attached  by  the  creditors  of  the  Montezuma 
Company,  when,  last  February,  after  the  term  allowed  by  law  for  sale 
had  expired,  the  works  of  the  Montezuma  Company  were  bought  by  a 
San  Francisco  capitalist.  It  is  reported  that  Toomey  &  Mossheimer 
rented  the  works  from  the  owners  for  a  number  of  years.  Mr.  Moss- 
heimer went  to  Oreana,  made  many  repairs,  and  bought  in  the  tools  be- 
longing to  the  works  and  which  had  been  in  the  hands  of  the  creditors 
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of  the  Montezuma  ComiDany.  He  thus  spent  several  thousand  dollars. 
He  had  a  good  deal  of  rock  on  hand,  and  made  three  or  four  attempts 
to  run  the  smelting  furnace,  but  failed  to  succeed  in  smelting  the  rock 
properly  5  each  time  the  furnace  cooled  and  had  to  he  torn  down  at  the 
hearth  and  repaired.  After  this  Mr.  Drake,  it  is  reported,  rented  tlie 
■works,  Drake  worked  successfully  for  about  a  month,  and  shipped  by 
railroad  about  25  tons  of  metal  to  San  Francisco,  and  from  there  it 
■was  sent  to  Swansea.  He  got,  it  is  said,  $90  per  ton  in  advance,  but 
having  little  capital,  and  not  being  able  to  dispose  of  the  metal  immedi- 
ately, had  to  close  the  works  for  want  of  means. 

Mr.  Strout  also  made  an  attempt  at  smelting.  He  leased  the  Savan- 
nah mine  and  built  a  furnace.  The  furnace  was  too  large  at  first ;  then 
the  tuyere  was  too  small.  He  made  two  runs  with  partial  success,  and 
being  without  capital  could  not  meet  the  demands  of  his  creditors. 
The  Savannah  mine  gave  out  in  the  portion  he  was  at  work  on,  and  this 
made  his  situation  still  less  teiiable. 

Mr.  Torrey,  who  in  early  days  had  built  some  works  at  Etna,  about 
three  miles  on  the  Humboldt  Eiver  above  Oreana,  and  which  had  fallen 
into  the  hands  of  creditors  at  the  time,  went  this  summer  to  the  spot, 
repaired  the  works,  built  a  water-wheel  on  the  river,  and  connected  his 
machinery  with  it.  The  works  are  said  to  be  constructed  so  as  to- work 
economically.  He  made,  however,  two  different  attempts  at  smelting, 
but  failed,  and  his  workmen  all  became  sick  from  the  antimonial  fumes. 
He  is  still  at  work  on  tailings  in  a  mill  connected  with  the  works,  I  am 
told. 

It  will  be  conceded  by  people  conversant  with  the  mining  interests  of 
Humboldt  County  that  smelting  works  on  the  Humboldt  Siver,  prop- 
erly and  economically  built,  erected  and  run  by  men  of  experience  who 
understand  the  business,  would  be  very  desirable.  They  would  save 
much  transportation,  give  employment  to  many  in  the  county,  and  be  a 
source  of  revenue  to  the  county  and  the  owners. 

Much  capital  is  needed  for  such  an  enterprise,  in  order  to  secure 
the  greatest  economy  in  smelting,  buying  of  ores,  &c.  A  formidable 
obstacle  is,  however,  the  scarcity  of  fuel ;  but  thjs  may  be  overcome  in 
time  by  new  discoveries  of  coal  and  cheaper  means  of  transportation 
by  railroads.  Coal  from  the  Wahsatch  Mountains,  near  the  line  of  the 
Union  Pacific  Eailroad,  is  now  delivered  at  Mill  City  for  $13  per  ton. 
This  is  likely  soon  to  take  the  place  of  wood  in  all  places  near  the  line  of 
the  railroad. 

During  the  last  year  the  bullion  returns  are  no  criterion  for  the  prod 
net  of  the  mines  of  Humboldt  County,  a  great  deal  of  ore  having 
been  shipped  to  different  places  for  reduction  outside  of  the  county. 
The  works  at  Eeno,  using  the  Stetefeldt  furnace,  and  guaranteeing  8l 
per  cent,  of  the  assay  value  to  customers,  have  reduced  considerable 
mineral  rich  enough  to  bear  the  expense  of  transportation,  bagging, 
and  milling.  It  has  also  been  the  practice  of  miners  to  send  to  thu 
same  works  a  few  tons  at  a  time  to  test  their  rock.  Others,  again,  sell 
their  rich  ores  at  San  Francisco  to  the  smelting  works,  or  to  English 
and  eastern  agents  for  further  shipment ;  while  others,  again,  obtain 
advances  and  ship  to  Swansea  direct  for  sale  on  commission.  This  is 
done  for  all  kinds  of  minerals  that  are  valuable  enough  to  bear  the  inci- 
dental expenses. 

I  have  obtained  a  statement  of  ore  shipments  made  from  this  place. 
It  comprises  almost  all  the  rich  ore  shijjped.  There  were  a  few  small 
lots  sent  out  on  trial  which  I  could  not  obtain,  but  they  would  not  mate- 
rially alter  the  total. 
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Sliipped  by  J.  0.  Fall  &  Co.,  about  100  tons,  yielding  net  in 
round  figures - - $33, 500 

y hipped  by  the  Silver  Mining  Company  to  the  month  of  Octo- 
ber, about  44  tons 15,  300 

Shipped  by  the  Arizona  Association  during  the  months  of  Oc- 
tober, November,  and  December,  80  tons 30,  000 

Total ' 78,  800 

These  were  ores  containing  lead,  antimony,  and  sometimes  copper 
and  iron,  besides  the  silver. 

The  difficulty  of  reducing  properly  the  silver  ores  of  Humboldt  County 
by  the  raw  Washoe  method  compels  the  shipment  of  all  rich  ores  out  of 
.the  county  for  reduction  in  such  places  where  it  can  be  done  more  thor- 
oughly. The  advantages  of  the  Stetefeldt  furnace  are  not  yet  under- 
stood, and  the  expenses  of  construction,  of  buying  the  right  to  use  it, 
and  the  paying  of  the  royalty,  as  well  as  the  prejudice  against  new  inven- 
tions, are  obstacles  in  the  way  of  its  getting  into  general  use.  By  the 
Washoe  method  from  30  to  50  per  cent,  of  the  assay  value  are  obtained, 
according  to  the  character  of  the  ores  and  the  experience  of  the  amal- 
gamators. In  Virginia  City  not  much  more  is  obtained  of  the  silver  in 
the  ore,  but  those  ores  having  a  good  percentage  of  gold,  which  is 
worked  up  to  90  per  cent,  of  assay  value  by  the  method,  it  increases 
the  proportion  of  the  yield  of  the  whole  rock. 

The  advance  in  the  price  of  quicksilver  by  speculation  at  San  Fran- 
cisco is  very  detrimental  to  the  mining  interests  of  this  coast.  In  Hum- 
boldt County  it  amounts  to  30  cents  to  the  pound. 

Cost  of  mining  and  reducing  ores  in  Buena  Vista  district,  Rumholdt 
County,  Nevada. — Population,  500.  Wages  of  first-class  miners,  $4,  or 
$3  and  board,  per  day;  wages  of  surface  laborers,  $2  50  and  board,  or 
$3  50,  per  day.  Cost  of  lumber  x)er  M,  $36  to  $40;  cost  of  mining  tim- 
ber, $36  to  $40 ;  cost  of  common  powder,  $4  to  $4  50 ;  cost  of  giant- 
powder,  $1  25  per  pound,  used  very  little ;  cost  of  quicksilver,  62^  to  70 
cents,  increased  lately  to  92^  cents,  per  pound ;  cost  of  freight  from  base 
of  supplies,  $40  per  ton.  Cost  of  fuel:  cedar  wood,  $12;  mountain  ma- 
hogany, $15;  stone-coal,  from  $20  to  $25.  Average  mining  cost  per 
ton,  $8  to  $15 ;  average  milling  cost  per  ton,  $10  to  $12 ;  average  pulp 
assays  of  ore,  $60  to  $90 ;  average  yield  of  ore,  $25  to  $40. ' 

Bemarlcs. — Indians  are  paid  from  $1  50  to  $2  50  per  day;  Chinamen, 
in  and  about  the  mills,  for  wheeling  tailings,  &c.,  $1  50 ;  for  firing  fur- 
nace, $2,  boarding  themselves.  White  men  in  the  mills  :  engineer,  $4 
and  board ;  panman,  from  $2  50  to  $3  and  board ;  for  assorting  rock, 
$2  50  and  board.  This  year  common  laborers  are  more  abundant,  and 
can  be  had  frequently  at  lower  rates. 

In  the  Arizona  mine  sawed  timber  from  the  Sierras  is  used,  coming 
here  at  about  $36.    It  is  for  sale  here  at  the  lumber  yard  at  $40. 

Giant-i3owder  is  only  used  in  open  cuts,  and  where  a  single  man  is  at 
work ;  also  for  very  wet  ground.     The  use  thus  far  is  •^'ery  limited. 

Freight  has  been  reduced  during  the  year.  For  shipping  back  freight 
to  San  Francisco  it  is  a  great  deal  cheaper,  and  often  $11,  and  even  $10, 
l)er  ton,  if  special  contract  is  made  for  a  large  quantity. 

Stone-coal  is  hardly  used ;  so  far  only,  I  believe,  for  blacksmithing. 
A  trial  to  burn  it  in  one  of  the  mills  has  failed.  It  can  be  had  by  the 
quantity  at  about  $20 ;  in  small  lots,  at  $25. 

At  the  Arizona  mine  the  mining  has  probably  cost  this  year  about  $8 
l)er  ton.    In  smaller  mines  the  cost  goes  as  high  as  $15  per  ton. 
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The  following  information  about  mining  operations  in  the  Sierra  and 
Oro  Fino  districts  was  obtained  mostly  from  Mr.  Charles  D.  Smith,  who 
is  in  charge  of  the  Monroe  mine,  near  Dun  Glen,  in  Sierra  district,  and 
transmitted  to  me  by  Mr.  Yan  Lennep  : 

The  Oro  Fino  district  is  now  merged  into  the  Sierra  district. 

The  Monroe  mine  has  had  little  work  done  on  it  last  year.  The  mine 
has  fallen  into  the  hands  of  some  of  the  former  owners,  and  will  likely 
be  worked  in  1871. 

The  Tallulah  mine  is  about  two  miles  northwest  of  Dun  Glen,  and  has 
been  worked  during  the  year  by  driving  a  tunnel  to  reach  the  ledge  at 
about  50  feet  below  the  former  tunnel.  This  lower  tunnel  is  now  about 
400  feet  in  the  hill.  The  rock  has  been  exceedingly  hard,  and  at  times 
flinty,  increasing  a  great  deal  the  cost  of  the  tunnel.  Two  silver-bearing 
quartz  ledges  have  been  intersected  on  its  course,  which  had  not  been 
looked  for.  They  are  of  a  similar  character  as  the  ledges  worked  here- 
tofore in  the  upper  works.  Another  ledge  is  soon  expected  to  be  reached : 
its  outcrop  is  found  on  the  surface.  The  ledges  bear  silver  sulphurets, 
mixed  with  base  metals,  such  as  zinc  blende,  copper  pyrites,  and  iron 
pyrites.  In  1869,  when  the  company  worked  the  mine  in  the  upper 
works,  the  rich  part  of  the  mineral  was  selected  and  shipi)ed  to  San 
Francisco. 

About  a  mile  southeast  of  the  Tallulah  is  the  Empire  mine,  now  aban- 
doned for  over  two  years.  Mr.  J.  C.  Fall,  of  Unionville,  who  owns  the 
mine,  commenced  work  on  it  last  fall.  Some  places  in  the  ledge  have 
been  found  to  contain  pockets  of  rich  mineral.  There  is  nothing  perma- 
nent as  yet. 

About  two  miles  northeast  of  Dun  Glen  a  new  claim,  called  the 
Auburn,  was  prospected  during  the  fall,  and  nearly  five  tons  of  ore  were 
worked  at  the  Essex  Mill,  yielding  about  |50  per  ton  in  gold.  It  was 
not  worked  for  silver.  The  ledge  is  small.  There  are  at  present  several 
tons  of  ore  on  the  dump.  It  is  near  the  Alaska,  worked  last  year 
extensively  by  the  same  party. 

From  the  Ne  Plus  Ultra  some  ore  was  shipped  to  San  Francisco, 
yielding  $149  per  ton.  The  ore  consists  of  silver  and  base-metal  sul- 
phurets. 

In  Barber's  Canon,  about  four  miles  east  of  Dun  Glen,  the  Franklin 
ledge  has  been  prospected.    The  ore  is  argentiferous  galena,  with  gold. 

On  the  Old  Lang  Syne  mine  work  has  been  going  on  since  last  fall. 
It  shows  a  large  body  of  v/hite  quartz,  with  free  gold  and  some  sul- 
phurets. 

In  the  old  Oro  Fino  district  two  new  discoveries  are  claimed.  The 
Good  Samaritan,  on  the  dump  of  which  a  large  lot  of  ore  has  accumu- 
lated, contains  gold,  galena,  and  silver.  It  is  said  to  yield,  on  an  average, 
$100  per  ton.  jSTortheast  of  the  Good  Samaritan  another  ledge  is  being 
j)rospected  by  an  incline.  The  ore  taken  out  contains  silver,  lead,  and 
gold,  the  latter  being  diffused  throughout  the  quartz. 

In  the  northwestern  part  of  Sierra  district  a  silver-bearing  ledge, 
called  Coin,  has  been  discovered.  It  is  about  three  miles  from  the 
Central  Pacific  Railroad.    Its  true  merits  are  not  yet  known. 

In  general,  there  is  a  better  inclination  and  disposition  among 
owners  of  claims  and  mines  in  this  district  to  spend  money  and  labor, 
as  far  as  their  means  go,  to  work  their  property,  and  thus  to  develop 
the  resources  of  the  country ;  but  the  capital  at  their  disposal  is  small, 
and,  in  most  cases,  not  sufficient  for  the  task  undertaken  by  them. 

The  latest  information  which  I  have  in  regard  to  mining  affairs  of 
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Humboldt  County  reaches  up  to  the  end  of  February,  1871.    My  corre- 
spondent writes  from  Unionville : 

111  Buena  Vista  miniug  district,  in  which  this  town  is  situated,  the  prospects  of  gen- 
eral and  greater  activity  in  miuing  are  confirmed  by  the  preparations  with  the  approach 
of  spring.  The  three  mills  have  kept  at  work  all  winter.  The  Silver  Mining  Company's 
mill  and  the  Arizona  Mill  have  been  running  on  Arizona  ore,  of  which  a  stock  had 
accumulated  at  each  mill  before  the  winter  set  in.  The  Pioneer,  after  having  been  idle 
a  few  weeks  to  repair  the  water-wheel,  has  been  running  on  North  Star  rock  a  few 
days,  and  then  on  old  tailings,  on  account  of  scarcity  of  water  in  the  creek.  ThQ  Ari- 
zona mine  has  been  worked  regularly  since  the  first  of  the  year  with  a  force  of  about 
twenty  miners.  Only  the  shipping  rock  is  brought  down,  assorted,  and  shipped  to 
California.  The  North  Star  mine  is  worked  by  a  force  of  about  ten  miners,  taking  out 
the  lower-grade  rock  for  milling  and  the  usual  percentage  of  shipping  ores.  The  ledge 
is  yet  irregular  and  broken,  having  been  opened  only  a  few  feet  from  the  surface.  The 
Potosi  tunnel  is  being  run  steadily  by  two  men  on  contract.  Three  or  four  other  claims 
wait  for  the  fine  weather  to  set  in,  to  be  worked.  It  is  understood  that  the  force  of 
miners  will  be  increased  in  the  Arizona  and  North  Star  mines  as  soon  as  regular  haul- 
ing is  practicable. 

Central  district  is  drawing  considerable  attention,  there  being  three  ledges  now 
worked  by  the  locators.  These  ledges  are  rich  enough  to  pay  the  owuers  a  profit  by 
shipping  the  rock  to  Eeno  or  San  Francisco  for  reduction.  It  is  expected  that  the 
Euth  Mill  at  Eye  Patch  will  soon  commence  working  custom  rock.  Tliis  will  be  a 
great  advantage  to  the  mines  in  the  vicinity,  giving  them  a  chance  to  work  such  ores 
as  would  be  too  poor  to  ship  to  Eeno  and  elsewhere.  The  Aikin  furnace  connected 
with  the  mill,  said  to  be  an  infringement  on  the  Stetefeldt  furnace,  has  been  visited  by 
the  partner  of  Mr.  Stetefeldt,  who  is  reported  to  have  brought  the  necessary  papers  to 
stop  the  work ;  but  on  examination  he  went  away  without  serving  them.  Mr.  Aikin 
has  also  been  in  town. 

Star  district  will  probably  draw  attention  during  the  next  summer.  Both  the  Sheba 
and  the  De  Soto  have  struck  rich  bodies  of  ore,  and  it  is  said  that  active  operations 
will  begin  as  soon  as  there  is  sufficient  water  in  the  caiion  to  start  the  stamps  and  con- 
centrating machinery  put  up  last  fall.  Mr.  Osbeston,  the  manager  of  the  Eeno  Mill, 
has  visited  the  Whitmore  Company's  claim,  Sheba  series,  a  claim  owned  by  his  com- 
j)any  near  the  De  Soto,  and  was  so  far  pleased  with  the  outcrop  as  to  contemplate 
active  operations  the  coming  season.  Besides  these  there  are  other  claims  on  which 
considerable  work  has  been  done,  which  are  likely  to  resume  work  as  soon  as  hopeful 
indications  are  found  in  the  district. 

In  this  district  (Buena  Vista)  in  Bloody  Canon  two  antimony  ledges  are  worked, 
and  about  twenty  tons  have  been  shipped  to  San  Francisco  for  sale.  With  a  little 
more  encouragement  much  gray  antimony  and  copper  ore  would  find  their  way  to  the 
markets  of  the  world  from  many  districts  of  this  county.  At  Oreana  all  the  smelting 
works  have  stopped  work.  Mr.  Torrey,  who  has  an  undershot  water-wheel  on  the 
Humboldt  Eiver.  about  three  miles  north  of  Oreana,  with  which  he  runs  a  few  pans 
and  the  blast  of  a  furnace,  is  yet  at  work  trying  to  beneficiate  the  ores  of  the  district. 
He  is  trying  to  introduce  the  metal  smelted  out  in  his  furnace  as  Babbit  metal.  It  is 
said  to  have  answered  the  purposes  for  which  this  metal  is  used,  where  tried.  Anti- 
mony and  lead  are  said  to  be  the  principal  constituents  of  his  product,  while  iron  and 
silver  are  present  in  very  small  quantities  only. 

The  late  census  gives  the  number  of  inhabitants  of  Humboldt  County  as  1,916 ;  219 
of  these  are  Chinese. 

Movement  of  ores  and  base  bullion. — The  Sacramento  Eeporter  furnishes 
the  following  interesting  information  on  this  head : 

The  report  of  the  State  mineralogist  of  Nevada  for  the  two  years  ending  with  1870 
gives  statistics  showing  the  amount  of  ores  and  metal  shipped  from  Eastern  Nevada  by 
railroad  in  1869  and  1870.  The  figures  for  1870  close  with  the  month  of  November. 
During  the  entire  period  it  is  worthy  of  note  that  only  3,885  pounds  of  ore  were  shipped 
eastward. "  The  shipment  of  ores  to  California  during  the  two  years  was  as  follows : 


January  . . 
February 
March  . . . 

April 

May 

June 

July 

August  .. 


1869. 

1870. 

Pounds. 

Pounds. 

12,186 

764, 707 

14,796 

404, 788 

36, 000 

797,  641 

299, 266 

1,  018,  303 

100, 848 

919,  .327 

178, 656 

960, 262 

173, 010 

1,  364, 190 

182,717 

1,280,845 
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18G9.  1870. 

Pounds.  Pounds. 

September 245,020  897,182 

October 352,037  2,06G,771 

November 724,837  1,  .556, 593 

December 627,562     


Total 2,947,535    12,030,609 


These  figures  show  two  interesttag  facts  :  First  that  about  all  the  ores  shipped  from 
Eastern  Nevada  for  reduction  comes  to  California,  cither  to  be  worked  in  San  Fran- 
cisco, or  to  be  shipped  thence  to  England.  The  largest  portion  of  the  ores  have  been 
shipped  from  this  country  at  a  cost  of  about  $12  a  ton  for  freight  and  handling,  after 
reaching  San  Francisco.  The  other  fact  is  that  the  increase  in  the  yield  of  the  mines 
of  Eastern  Nevada  since  the  opening  of  the  railroad,  and  the  consequent  facilities  for 
shipment,  has  been  nearly  600  per  cent.  In  fact,  scarcely  aiiy  of  the  mines  in  that 
region  could  have  been  worked  without  the  facilities  for  getting  the  ores  to  market 
atibrded  by  the  railroad.  It  will  be  seen  that  in  twenty-three  months  9,489  tons  of  ore 
were  shipped.  This  ore  was  worth  on  an  average  at  least  $100  per  ton,  or  in  the  aggre- 
gate $948,900. 

In  addition  to  the  above,  there  was  shipped  from  Eastern  Nevada  metal  (lead  and 
silver  extracted  from  base-metal  ores)  as  follows,  in  1870  : 

Ship'd  West.  Ship'd  East. 
Pounds.  Pounds. 

January 119,247  

Februarv 320,651  

March..' 182,782  ,225.937 

April 92,257  336,794 

May 191,346  382,807 

June 278,246  920,303 

July 307,967  777,340 

August 582,700  477,243 

September 446,490  62,183 

October 309,728  482,994 

November 974,070  263,828 

In  1869 102,485  


Total 3,907,969        3,929,431 


Here  we  have  3,9181-  tons  of  metal  shipped  last  year,  worth  about  $250  per  ton  on 
the  average,  and  in  the  aggregate,  $979,625.  The  production  of  metal  did  not  com- 
mence until  the  latter  part  of  1669,  and  that,  as  well  as  the  shipment  of  ores,  could  not 
have  been  attempted  without  railroad  facilities.  The  increase  in  the  shipment  of  met- 
als, it  will  be  seen,  has  been  great,  going  from  119,247  pounds  in  January  up  to  over 
1,200,000  pounds  in  November.  It  will  also  be  noticed  that  while  the  shipments  in 
this  direction  have  been  constantly  on  the  increase,  shipments  to  the  east  since  June 
have  been  diminishing,  showing  the  cheapest  and  favorite  route  of  shiiiment  to  be  to- 
ward the  Pacific  coast. 

We  have  no  means  at  hand  of  knowing  the  amount  of  pure  bullion  shipped  from 
Eastern  Nevada  since  January  1869.  That  probably  would  have  been  about  the  same 
had  there  been  no  railroad,  so  that  the  railroad  has  increased  the  yield  of  the  mines 
in  twenty-three  months  to  the  amount  of  ores  and  metal  shipped,  as  follows : 

Value  of  ore  shipped $948,900 

Value  of  metal  shipped 979, 625 


Total 1,928,525 


Or,  in  round  numbers,  $2,000,000  added  to  the  real  wealth  of  the  country,  and  the 
production  increasing  at  the  rate  of  from  300  to  400  per  cent,  per  annum. 

The  following  statement,  prepared  by  Mr.  A.  D.  Hodges,  jr.,  of  San 
Prancisco,  differs  somewhat  from  the  estimates  of  the  Nevada  State 
mineralogist.  Mr.  Hodges  writes  me  with  regard  to  his  statistics  as 
follows,  January  17,  1871 : 

"  The  statistics  were  obtained  from  the  cargoes  as  receivedin  this  city, 
(not  as  per  invoice,)  and  any  wastage  must,  therefore,  be  added.  .Again, 


CONDITION    OF    MINING    INDUSTRY NEVADA. 


143 


as  the  returns  are  partly  made  in  sacks  of  ore  and  bars  of  bullion,  it 
has  been  necessary  to  reduce  these  to  tons.  Up  to  September,  in  fact, 
all  ore  and  bullion  were  thus  given  me ;  but  since  then  I  have  obtained 
the  weights  of  all  interior  shipments.  In  reducing  to  tons,  I  visited 
shipping  places  and  took  the  average  of  large  shipments.  I  find  that 
the  bars  of  bullion  will  average  about  100  pounds,  (the  average  of 
several  thousand  tons.)  The  ore  sacks  from  the  southern  country  aver- 
age the  same  (100  pounds)  and  are  reckoned  as  such,  while  90  pounds 
is  the  weight  taken  per  sack  of  interior  ores,  as  the  sacks  froai  Utah 
are  smaller  than  the  others  and  thus  bring  down  the  average.  I  give 
you  these  particulars  as  you  may  consider  them  essential. 

"  My  statistics  commence  in  October  15, 1869.    I  therefore  add  the  fol- 
lowing for  the  rest  of  that  year."  . 


1869. 

Ore-sacks. 

Bullion-bars. 

Interior. 

South. 

Interior. 

South. 

October  15-31 

2,357 

3,817 
3,291 

21 

November 

1.58 
66 

December 

198 

1,189 

Here  is  Mr.  Hodges's  table  for  1870,  published  January  7, 1871,  in  the 
Scientific  Press.  It  includes  the  receipts  at  San  Francisco  from  the 
East  and  South.  The  columns  headed  "  Interior"  give  the  amounts  re- 
ceived over  the  railroad  j  those  headed  "South,"  the  amounts  from  the 
southern  country : 


Interior. 


South. 


Interior. 


South. 


January  ... 
FohrnaVy  . . 

March 

April 

May 

June 

July 

A-i:gu8t 

Sep'tcimber . 

October 

November  . 
December . 


Totals 


Tons. 
1C9 

109 
110 
219 
308 
268 
523 
571 
318 
19% 
750 
382 


Lbs. 

1.660 
250 
320 
300 
320 

1,3S0 

1,900 
190 
110 
700 
900 
500 


Tons. 
4 


,537           600       247       1,500 
.4,785  tons  100  lbs 


Lbs. 
400 


Tons. 


200 
700 

1,400 
300 
100 

1,400 
700 
300 

1,500 
500 


1,081 


Lbs. 


45 

1,000 

57 

700 

58 

400 

119 

200 

131 

COO 

2S9 

1,900 

144 

500 

86 

900 

425 

1,300 

328 

1,200 

Tons. 
46 

■47 
25 
40 
63 
48 

113 
46 
36 

137 


700       724 
,  2,405  tons 


Lbs. 

900 

1,500 

1,000 

700 

1,500 

1,000 

400 

800 

600 

1,  4C0 


500 


300 
,000  lbs. 


Average  per  month :    Ore,  398  tons  1,503^  lbs ;  bullion,  200  tons  9i6|  lbs. 

If  we  calculate  that  there  are  three  hundred  working  days,  for  smelt- 
ing works,  in  the  year,  (which  number  is  in  excess  of  the  reality,)  we  have 
an  average  of  nearly  18  tons  of  ore  and  over  8  tons  in  bullion  per  work- 
ing day,  for  the  year.  But  this  average  does  not  give  a  fair  represen- 
tation of  the  existing  state  of  aflairs,  for  the  smaller  shipments  at  the 
beginning  of  the  year  bring  down  the  average.    A  fairer  idea  will  be 
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given  by  taking  the  average  of  the  four  quarters  of  the  year,  with  sev- 
enty-five working  days  in  each  quarter.    We  have  then — 

Ore.  Bullion. 

•     Tons,  pounds.  Tons,  pounds. 

January  to  March 5      1,238  2           405 

ApriltoJune 11      1,445  5            327 

.July  to  September " 20            54  19            304 

Oct"ober  to  December 26          912  14        1,111 

The  circumstance  of  the  most  interest  and  importance  connected  with 
these  figures  is  the  increase.  That  this  increase  has  been  due  in  great 
measure  to  the  present  smelting  works  of  San  Francisco  cannot  be 
doubted,  and  it  is  reasonable  to  suppose  that  increased  facilities  will 
bring  still  greater  supplies. 

An  account  of  the  works  referred  to  is  given  elsewhere  in  this  report. 

ELKO   COUNTY. 

Several  new  mining  districts  discovered  and  organized  north  of  the 
Central  Pacific  Eailroad  have  attracted  much  attention.  The  most 
prominent  one  is  Cope  district,  which  was  mentioned  in  my  last  report. 
Bull  Euu  and  Bruno  districts  are  the  newest,  and,  as  far  as  known, 
both  promise  to  become  of  some  importance. 

Cope  district  has  furnished  considerable  bullion  during  the  year.  My 
correspondent,  writing  from  Mountain  City,  in  the  latter  part  of  August, 
gives  the  following  information  :  » 

This  city  is  located  on  the  Owyhee  Eiver  eighty-five  miles  north  from  Elko,  on  the 
Central  Pacific  Eailroad.  It  is  now  a  trifle  over  one  year  old,  has  about  two  hundred 
buildings,  among  which  are  to  be  found  specimens  of  cloth,  adobe,  log,  frame,  and 
cut  stone,  and  the  hammer  and  saw  are  to  be  heard  on  every  side.  The  population,  in- 
cluding Chinese  and  a  few  Indians,  is  not  far  from  1,000.  Cope  district,  of  which 
Mountain  City  is  the  metropolis,  is  chiefly  remarkable  as  presenting  a  case  of  modest 
merit,  something  exceedingly  rare  in  these  days  of  shams  and  false  pretenses.  Pier 
miners,  instead  of  making  coyote  holes  in  the  hillsides,  and  then  sitting  down  by  them 
to  wait  for  capital,  very  sensibly  rolled  up  their  sleeves  and  went  to  work.  Ores  were 
shipped  to  Eeno  and  other  points,  at  an  average  expense  of  $100  a  ton  for  freight  and 
milling,  that  netted  the  owners  from  |50  to  $300.  The  results  were  expended  in 
further  developments,  and  to-day  there  are  few  places  in  the  State  that  can  show  a 
more  inviting  field  for  cai)ital  or  energy  and  ability  than  Cope.  Late  last  fall  a  ten- 
stamp  mill  Y;as  put  up  by  Atchinson,  Drew  &  Co.,  and  has  been  running  steadily  ever 
since,  principally  on  Argenta  and  Crescent  ores.     Colonel  Drew  is  the  superintendent. 

Messrs.  Norton  &  Co.  are  erecting  a  thirteeu-stamp  mill,  under  Mr.  Turner's  superin- 
tendence, below  the  town.  They  are  pushing  the  work  with  energy,  and  expect  to  bo 
ready  for  crushing  by  October  1st.  I  learn  that  the  Argenta  Company  will  supply  it 
with  ore.  Three-fourths  of  a  mile  above  towai,  E.  H.  "Vance  is  building  one  of  his 
"  Little  Giant "  mills.  The  ore  is  pulverized  by  the  action  of  rollers  on  a  revolving 
bed-plate.  The  mill  will  have,  it  is  calculated,  a  capacity  for  crushing  twelve  tons 
daily.  The  invention  has  not  yet  been  tested  here,  I  believe ;  but  there  is  one  in  ope- 
ration in  San  Francisco  that  is  said  to  be  a  j)erfect  success.  This  mill  is  to  work  on 
ore  from  the  Mountain  City  mine  on  contract.  Eejoort  says  that  Wallbridge  &  Co.,  ot 
Idaho,  are  going  to  put  a  live-stamp  mill  on  the  Monitor  mine ;  so  there  will  be  thirty- 
five  at  all  events,  and  probably  forty  stamps,  in  operation  this  winter — a  pretty  good 
showing  for  a  district  one  year  old,  and  that  has  paddled  its  own  canoe  from  the  start. 
The  facilities  for  mining  here  are  above  the  average.  The  climate  is  mild  ;  snow  is 
never  troublesome ;  wood  is  abundant  within  from  seven  to  ten  miles  ;  excellent  water 
everywhere  ;  plenty  of  good  pasturage ;  stock  will  thrive  without  feeding  the  year 
round ;  and  the  mines,  being  located  on  low  foot-hills  50  to  200  feet  above  the  valley, 
are  easy  of  access,  and  can  be  advantageously  worked  in  winter  as  well  as  summer. 

The  mines  are  located  in  the  immediate  vicinity  of  town,  on  both  sides  of  the  river. 
As  far  as  surface  indications  go,  the  quartz  veins  of  Cope  will  compare  favorably  with 
any  other  mining  camp,  but  none  of  the  ledges  have  yet  been  worked  to  a  sufficient 
depth  to  establish  their  permanence  beyond  a  doubt.  The  ores  are  principally  true 
silver  ores  and  remarkably  free  of  the  baser  metals.  A  claim  consists  of  200  feet,  upon 
which  two  days'  work  must  be  done  within  sixty  days  after  location,  and  two  days 
luore  before  the  expiration  of  a  year.    The  principal  ledges  are  from  a  foot  and  a  half 
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to  four  feet  in  width,  and  approach  a  horizontal  position,  many  of  thera  navlng  au 
angle  of  40°.  While  there  has  been  only  one  mill  in  the  district,  there  have  been  only 
about  twenty  men  at  work  taking  out  ore,  but  many  more  will  bo  employed  as  soon  as 
the  two  new  mills  are  ready, to  operate.  The  Columbia  Company  haVe  struck  the  east- 
ern extension  of  the  Argcuta,  1,400  feet  from  the  discovery  shaft,  demonstrating  the 
fact  that  the  ledges  of  Cope  have  some  length  as  well  as  width  and  depth.  John  A. 
Lyttle  &  Co.  have  traced  the  Nevada  ledge  down  the  side  of  California  Hill,  aud  are 
running  in  a  tunnel  on  the  vein,  which  is  said  to  be  large  and  rich.  Cutler  &  Co.  are 
sinking  on  the  Crown  Point,  opposite  Dye's  store,  in  Placerville,  aud  are  taking  out 
some  hue-looking  ore.  The  Argenta  and  Crescent  have  been  Worketl  some  distance 
belovi'  the  water-level,  and  show  black  sulphurets  in  abundance.  The  Buckeye,  owned 
by  Cope  &  Co.,  shoves  a  large  and  well-delined  ledge  on  the  surface,  but  has  not  been 
worked  to  any  depth.  The  Monitor,  situated  near  the  Crescent,  is  one  of  the  most 
promising  ledges  in  camp.  It  is  live  feet  wide,  aud  will  probably  yield  $5^  or  ^60 
per  ton. 

So  far  the  mines  liave  been  easily  worked,  the  gangne  being  as  yet 
comparatively  soft  at  the  depth  reached  in  most  mines.  The  develop- 
ments of  the  district  progressed  favorably  throughout  the  year,  and  in 
the  fall  the  Crescent  Company  had  210  tons  of  ore  worked  at  the  Atchi- 
son or  Drew  Mill,  which  gave  an  average  yield  of  $234  per  ton,  falling 
much  below  the  expectations  based  on  assays.  The  Crown  Point  (Cut- 
ler ,&  Co.)  had  a  shaft  down  25  feet,  in  a  large  body  of  ore,  milling  $100 
to  the  ton  and  upward.  Fuller  &  Ferguson  had  commenced  work  on 
the  Great  Eastern,  with  good  prospects,  the  ore  assaying  from  $250  to 
$300  to  the  ton.  The  Ada  Gossage,  located  one  mile  and  a  half  from 
Mountain  City,  and  owned  by  Henry,  Velt,  Upton  &  Frederick  Brothers, 
had  a  shaft  70  feet  deej),  and  ore  assaying  from  $300  to  $500  to  the  ton, 
The  Argenta,  Argenta  Excelsior,  and  Argenta  Extension  were  all  look- 
ing well.  The  Sunny  Hill,  three  miles  southeast  of  town,  Keystone,  and 
Virginia  were  being  actively  worked  and  looked  well.  The  Mountain 
City  Silver  Mining  Company  (Oppeuheimer,  Hart,  aud  others)  had  out 
a  large  quantity  of  good  ore,  v/hich  was  to  be  crushed  as  soon  as  the 
Vance  Mill  would  be  in  readiness.  Placer-mining  by  Chinamen,  on  the 
north  side  of  the  river,  was  going  on  actively,  but  water  was  scarce. 
The  Chinamen  made  from  two  to  three  dollars  [)er  day,  but  competent 
judges,  who  have  examined  the  ground,  believe  that  if  water  were  plenty 
the  mines  could  be  made  to  i)ay  $10  per  day  to  the  man. 
H-  Ex.  10 10 
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Return  of  the  production  of  gold  and  silver  in  the  Cope  mining  district, 
Elko  Counti/,  Xevaddyfor  the  year  ending  July  1,  1870. — Reported  by  F, 
W.  Crosby. 

Mill,  Cope  Mill;  owners,  Atchison,  Drew  &  Co. ;  location.  Mountain 
City;  mine,  Customs  ;  average  yield,  $60 ;  timeof  running,  commenced 
running  in  December,  18G9 ;  whole  number  of  stamps  in  mill,  ten ;  power, 
steam. 

Eesiaiiks. — Entire  product  of  the  district,  as  obtained  from  Wells, 
Fargo  &  Co.,  and  Oppenheimer  &  Co.,  in  silver  and  gold,  §2o(),000. 
The  first-class  ores  were  shipped  to  Eeno  and  San  Francisco.  Two 
new  mills  are  being  erected :  H.  Vanse  &  Co.'s  patent  imlverizers,  said 
to  be  10-ton  capacity,  and  JSTorton's  mill,  13  stamps. 

Estimate  of  costs  of  mining  and-  reducing  ores  in  Cope  district-,  Elko  County, 
Nevada. — Report  by  F.  W.  Crosby,  July  1,  1870.' 

Population  of  district,  600;  wages  of  first-class  miners,  $4:;  wages  of 
second-class  miners,  83  ;  wages  of  surface  laborers,  $li  50  ;  cost  ot  Immi- 
ber,  $60  to  $75  i)er  M;  cost  of  mining  timber,  8  cents  per  foot ;  cost  of 
common  powder,  87  50  per  keg;  cost  of  Giant  powder,  $2  per  pound; 
cost  of  freight  from  Elko,  IJ  and  2  cents  j^er  pound;  cost  of  fuel,  $6  to 
$8  per  cord ;  cost  of  ten-stamp  mill,  California  pattern,  including  freight, 
erection,  &c.,  $20,000  to  $25,000. 

Bull  Run  district  was  discovered  and  organized  in  the  summer  of 
1869.  It  lies  about  eighteen  miles  southwest  of  Mountain  City,  Cope 
district,  and  a  good,  free  road  leads  from  the  latter  place  to  the  mouth 
of  the  caiion  at  White  Eock  City,  in  Bull  Eun  district.  The  country  is 
well  wooded  and  watered,  there  being  at  least  20,000  cords  of  timber  in 
the  immediate  vicinity  of  the  mines,  and  an  abundance  of  water  v\it]iiii 
three-quarters  of  a  mile.  The  most  important  ledges  so  far  discovered 
are  the  following :  The  Porter — two  to  4  feet  wide  ;  shaft,  32  feet  do\vn  ; 
100  feet  further  southwest,  shaft  25  feet ;  still  further  southwest  380 
feet,  shaft  12  feet ;  rich  antimonial  sulphuret,  with  some  galena,  said  to 
assay  from  $4,000  to  $0,000  per  ton;  20  tons  have  been  shipped  to  Eeno 
with  satisfactory  results.  Central — shaft,  12  feet  wide ;  same  ore ;  lode, 
4  feet  wide ;  assays  $4,000  per  ton.  Eevenue — shaft,  8  feet ;  lode  4  feet 
wide  ;  2  tons  on  dump ;  average  assay,  $150.  Montana — lode,  4  feet 
■wide;  shaft,  16  feet;  assay,  $150.  Fountain  Treasure — shaft,  30  feet; 
assay,  $160  per  ton.  Blue  Bell — 6  feet  wide;  shaft,  18  feet:  will  mill 
$100  per  ton.  Nevada — located  for  two  miles  ;  4  to  G  feet  wide ;  shaft,  18 
feet;  mills  $100  per  ton.  This  is  eminently  a  self-sustaining  mining 
camp,  there  having  been  no  necessity  for  calling  in  the  aid  of  capital, 
and  the  holders  preferring  to  develop  their  own  mines  and  demonstrate 
their  value,  the  ledges  being  of  a  permanent  character  and  the  grade  of 
ore  so  high  that  they  have  paid  from  the  commencement.  From  the 
j)roceeds  of  the  mines  the  holders  have  been  able  from  the  first  to  sup- 
j)ly  themselves  with  tools,  provisions,  and  all  the  comforts  of  life.  There 
are  about  two  hundred  people  at  the  mines,  and  there  is  every  prospect 
that  this  number  will  soon  be  increased. 

In  December  a  correspondent  of  the  San  Francisco  Scientific  Press 
wrote  from  the  district : 

Everything  is  progressing  satisfactorily  here  in  the  different  mines  vrhich  are  being 
■worked.  There  are  ten  tunnels  now  being  run  to  various  lodes,  and  sixty  men  at  -u  ork 
■who  will  continue  to  work  all  winter.  The  ores  sent  to  Vance's  mil!,  at  Mountain  City, 
for  reduction,  yielded  satisfactorily,  some  giving  as  much  as  §1,000  ^tev  ton.  The  .John- 
Bon  Company  are  about  to  start  a  shaft  on  their  lode.    The  Sacramento  Tunnel  Com- 
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• 

pany  are  pushing  work  forward  as  fast  as  possible  ;  they  are  ruuniug  a  tunnel  throngh 
the  main  mineral  belt  of  the  district,  and  will  cut  some  eight  or  ten  of  the  leading 
■mines  at  a  depth  of  from  50  to  800  feet.  Mr.  Drew,  of  Mountain  City,  is  about  to  re- 
move his  ten-s';a!::i>  mill  from  that  place  to  here,  and  will  change  it  to  a  dry-crusher 
and  add  roasting  furnaces.     He  expects  to  have  it  running  by  April  next. 

The  depth  of  the  snow  on  the  mountain  is  only  about  three  feet.  We  have  had  no 
very  cold  weather  as  yet.  The  amount  of  ores  shipped  from  this  district  this  summer 
amounts  to  1,723  tons,  valued  at  from  $100  to  ^2,000  per  ton.  If  we  had  had  mills  here, 
over  5,000  tons  of  ores  would  have  been  worked  during  this  last  summer,  of  values 
ranging  from  $50  to  |2,000  per  ton.  According  to  all  appearances,  there  will  be  over 
20,000  tons  of  ores  taken  oat  of  the  different  mines  nest  year ;  and  if  there  are  facilities 
for  crushing,  the  bullion  shipment  will  speedily  demonstrate  the  value  of  the  mines  in 
Bull  Kun. 
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The  total  yield  of  the  ores  shipped  up  to  July,  1870,  was  i)robaLly 
about  $25,000. 

Bruno  district  is  situated  twenty-five  miles  southeast  of  Mountain 
City,  aud  was  discovered  in  November,  18G0 ;  the  ores  containing  a 
great  deal  of  lead  and  less  silver  than  those  of  Cope  and  Bull  Eun.  The 
di-strict  was  somewhat  neglected  until  the  fall  of  1870,  when  several  of 
the  larger  ledges  attracted  much  attention.  The  mines  are  as  yet  too 
little  developed  to  give  an  idea  about  their  real  merit.  The  following 
list  of  miDes  comprises  those  in  operation  in  July.  IS"©  mill  was  in  the 
district  at  that  time,  nor  is  there  one  now,  so  far  as  I  am  informed.  The 
ores  have  so  far  been  beneficiated  at  Mountain  City  or  shipped  toEeno: 
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Spruce  Mountain  district  is  situated  about  forty  miles  southeast  of 
Humboldt  Wells,  upon  a  mountain  thickly  covered  with  pine  and 
spruce  timber.  It  is  as  well  watered  as  any  district  in  the  county. 
The  ores  are  of  two  classes.  Those  on  the  south  of  the  mountain 
are  what  is  denominated  as  ftood  milling  ore,  or  chloride;  those  on 
the  north  are  what  is  denominated  as  the  best  quality  of  smelting 
ore,  or  argentiferous  galena.  These  mines  have  now  been  worked 
ior  about  a  year,  durnig  which  time  many  assays  have  been  made  from 
the  ores,  and  both  classes  have,  so  far,  given  satisfactory  returns.  The 
mine  owned  by  J.  B.  Osborne  has  a  shaft  down  120  feet,  which  shows 
rich  ore  all  the  way.  On  the  side  of  the  mountain  below  is  an  old 
incline,  which  runs  into  and  connects  with  the  shaft.  The  Latham, 
Schuyler,  and  Humphrey  are  also  favorably  spoken  of.  I  am  not 
informed  as  to  the  actual  milling  value  of  the  ores,  small  lots  of  which 
are  reported  to  have  been  shipped  from  the  district. 

In  Railroad  district^  vv^hich  was  mentioned  in  my  last  report,  a  smelt- 
ing furnace  has  been  erected  during  the  year,  but  its  operations  were 
unsuccessful.    In  December,  a  correspondent  wrote  about  it : 

The  smelting  "works  of  the  Palisade  Smelting  Company,  at  Railroad  district,  are 
under  attachment  for  debt.  If  half  the  reports  about  the  mismanagement  of  the  affairs 
of  the  furnace  which  have  come  to  my  ears  ever  since  that  "  iron  tub,"  called  a  copper- 
smelter,  was  put  up  last  spring,  are  true,  it  would  have  been  a  blessing  to  the  district 
if  the  attachment  had  been  served  months  ago.  These  remarks  are  severe,  but  just 
and  true.  For  a  long  time  the  representations  of  parties  from  that  district,  and  parties 
who  had  no  intention  to  falsify,  were  favorable  in  regard  to  the  movements  of  that 
company,  giving  them  character  by  announcing  the  efficient  progress  of  the  work ;  but 
after  months  of  experimenting  at  the  expense  of  the  labor  of  the  hard-working  miners, 
they  have  suspended  under  the  influence  of  a  judicial  writ.  The  district  is  one  having 
merit,  but  the  assumption,  presumption,  arid  imposition  of  small-sized  dealers  in  ore, 
and  experimenters  in  furnaces,  have  well-nigh  settled  it  for  the  present  season.  Another 
year,  I  trust,  this  district  will  receive  the  aid  of  more  practical,  intelligent,  and  finau- 
cially  competent  men. 

According  to  the  late  census,  Elko  County  has  3,447  inhabitants,  439 
of  which  are  Chinese. 

WHITE  PINE   COUNTY. 

Wliite  Fine  district. — Mr.  Arnold  Hague,  a  brother  of  Professor  J.  D, 
Hague,  contributes  to  the  volume  on  Mining  Industry  of  the  Report  of 
the  United  States  Geological  Exploration  of  the  Fortieth  Parallel,  a 
chapter  on  the  geology  of  the  White  Pine  district,  which  is  highly  inter- 
esting and  valuable  as  the  first  careful  and  complete  account  furnished 
of  the  subject.  The  substance  of  Mr.  Hague's  conclusions  will  be  here 
given. 

The  White  Pine  Mountains  are  a  southerly  continuation  of  the  Hum- 
boldt chain,  though  between  White  Pine  and  the  Humboldt  River  there 
is  an  interval  of  depression,  where  the  range  sinks  to  low  and  insignifi- 
cant limestone  folds  or  ridges.  For  a  hundred  miles  south  of  the  river, 
however,'  the  line  of  rugged  peaks  rises  5,000  or  0,000  feet  above  the 
plai]i ;  and  at  White  Pine  there  is  another  culmination  in  Pogouip  Peak, 
while  six  miles  farther  south  the  mountains  are  quite  low  again.  The 
White  Pine  district,  twelve  miles  square,  with  Treasure  Hill  as  a  central 
point,  lies  therefore  in  a  somewhat  isolated  mountain  group.  This  group 
is  divided  into  three  north  and  south  ridges,  measuring  in  width  between 
the  two  outer  crests  about  live  and  a  half  miles.  These  ridges  are,  first, 
Pogouip  Ridge  on  the  west;  secondly,  the  middle  ridge,  comprising  JDreas- 
ure  Hill,  the  Base  Metal  Range,  and  the  Blue  Ridge ;  thirdly,  Mokomoke, 
on  the  east.    The  highest  peak,  Pogonip  Mountain,  is  10,792  feet  above 
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sea-levol ;  Telegrapli  Peak,  on  Treasure  IliJl,  is  9,228  feet ;  Treasure  Cit7, 
8,980  feet;  Hamilton,  8,003  feet;  and  Mokouioke,  9,230  feet. 

Pogoiiip  Ridge  trends  nearly  north  and  south.  The  eastern  slope  pre- 
seuts'a  grayish-blue  iimestoue,  striking  with  the  trend  of  the  ridge,  inid 
dipping"22o  to  25°  eastward.  But  few  and  imperfect  fossils  have  been 
found  in  it,  presenting  forms  allied  to  those  of  Treasure  H  ill.  M  okomoko 
likewise  presents  a  simple  geological  structure,  the  rocks  being  perfectly 
conformable,  trending  north  and  south  with  the  ridge,  and  di[)ping  22^ 
east,  except  in  that  part  above  the  saddle  connecting  with  Treasure 
Hill,  where  the  rocks  (sandstone  and  limestone)  are  considerably 
distorted. 

Between  Pogonip  and  Mokomoke  is  the  middle  ridge,  which  is  at  once 
the  most  complicated  in  its  geological  features  and  the  most  important 
from  its  mineral  wealth.  It  presents  in  structure,  first,  a  well-marked 
anticlinal  fold,  the  axis  of  vrhich  has  a  general  north  and  south  direc- 
tion; and,  secondly,  a  transverse  fracture  and  displacement,  which  extends 
across  the  ridge  at  the  southern  end  of  Treasure  Hill. 

The  axis  of  the  anticlinal  forms  the  cahon  between  the  Base  Metal 
Eange  and  the  Blue  Eidge;  then,  bending  around  the  north  end  of  Tel- 
egraph Peak,  continues  along  the  east  slope  of  Treasure  Hill,  5y0  feet 
below  the  summit,  through  Pocotillo.  This  fold  is  in  limestones,  the 
western  slope  of  which  constitutes  the  west  side  of  Treasure  Hill  and 
the  Base  Metal  Range,  with  the  exception  of  the  caps  of  Telegraph  Peak 
and  the  northern  slope  of  Babylon  Hill,  which  present  overlying  shale 
and  siliceous  limestone.  These  westerly  dipping  beds  form,  with  Pogonip 
Eidge.  a  synclinal  fold. 

Treasure  Hill  is  about  one  mile  and  a  quarter  in  length,  and,  across 
Treasure  Peak,  one  mile  and  three-quarters  wide.  On  the  north  it  de- 
scends steeply  975  feet  to  the  town  of  Hamilton ;  on  the  east,  a  precip- 
itous wall,  400  feet  in  height,  descends  to  Pocotillo.  Bromide,  Chloride, 
and  Pogonip  flats  are  floors  of  bedded  limestone  on  the  west  slope,  about 
200  feet  below  the  crest,  the  strata  dipping  7°  to  10°  westward.  To- 
gether, they  are  a  little  over  a  quarter  of  a  mile  long  by  about  550  feet 
broad,  and  they  terminate  on  the  low^er  side  in  a  cliff  150  to  200  ieet 
high,  below  which  the  strata,  much  disturbed,  strike  to  the  bottom 
of  Silver  Canon. 

Pogonip  flat,  the  southefnmost  of  the  three,  terminates  in  a  low  escarp- 
ment, at  the  foot  of  which  occurs  the  transverse  fracture  and  displace- 
ment of  strata  already  referred  to.  It  extends,  nearly  at  right  angles 
with  the  anticlinal  axis,  entirely  across  the  ridge,  contains  the  Eber- 
hard  deposit,  and  has  given  rise  to  tAvo  small  cross-caiions.  South  of 
this  fracture  the  formation  is  much  broken  up  by  local  displacements 
and  sharp  folds. 

Nowhere  in  the  district  do  the  beds  underlying  the  limestone  crop  out. 
The  thickness  of  the  formation  therefore  cannot  be  determined,  but  there 
are  at  least  1,500  feet  of  it  exposed.  The  uppermost  beds  are  highly 
fossiliferous,  and  belong  without  doubt  to  the  Devonian  period.  The 
limestone  is  bluish-gray,  liard,  and  compact,  highly-  impregnated  with 
foreign  matters,  particularly  silica,  m  the  neighborhood  of  the  ore  de- 
posits, but  elsewhere  remarkably  pure,  containing  (by  analysis  of  a 
specimen  from  the  east  bluff  of  Treasure  Hill)  99  per  cent,  of  carbonate 
of  lime. 

Immediately  overlying  this  Devonian  limestone  is  a  formation  of 
thinly  laminated,  calcareous  shale,  dark-gray,  interstratiiied  with  thin, 
reddish-gray  layers,  and,  so  far  as  known,  entirely  non-fosilliferous.  It 
has  been  removed  by  erosion  from  the  greater  part  of  Treasure  Hill, 


154     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 

but  is  found  in  the  depression  between  Treasure  and  Telegraph  Peaks, 
underlies  the  summit  of  the  hitter,  may  be  traced  along  the  western 
slope,  dipping  conformably  with  the  limestone,  and  appears  in  a  thick- 
ness of  125  feet  on  the  east  side,  immediaitely  above  Applegarth  Canon. 

Over  this  calcareous  shale  is  a  granular,  siliceous  limestone,  contain- 
ing nodules,  and  frequently  whole  strata,  which  have  been  comj)letely 
metamorphosed  into  chert.  The  formation  is  about  100  feet  thick,  and 
abounds  in  crinoids.  The  top  of  Telegraph  Peak  is  composed  of  this 
cherty  limestone.  The  calcareous  shale  and  siliceous  limestone  occur 
also  on  the  summit  of  the  Base  Metal  Eange,  and  on  the  east  side  of 
the  anticlinal  fold,  along  the  base  of  the  Blue  Eidge,  overlying  the 
Devonian  limestone.    They  are  ascribed  to  the  same  geological  period. 

The  next  overlying  formation  is  a  black  argillaceous  shale,  about  600 
feet  thick,  carrying  seams  of  bituminous  matter,  and  furnishing  most  of 
the  springs  of  water  found  in  the  district.  Hamilton  is  in  this  forma- 
tion. Above  it,  as  observed  on  Mokomoke  Mountain  and  elsewhere, 
occurs  a  belt  of  fine-grained,  reddish-yellow  sandstone,  having  an  esti- 
mated thickness  of  300  feet,  and  above  this  again  a  body  of  light-yellow, 
granular  limestone,  of  which  several  hundred  feet  are  exposed,  but  the 
entire  thickness  cannot  be  determined,  as  the  overlying  rocks  nowhere 
appear.  It  is  rich  in  well-marked  Carboniferous  fossils ;  and  the  black 
shale  and  sandstone  are  referred,  with  it,  to  the  Carboniferous  period, 
though  it  is  not  possible  from  the  data  already  obtained  to  say  positively 
more  tlian  this  :  that  the  lower  limestones  of  White  Pine  are  Devonian 
and  the  uppermost  Carboniferous;  M'hile  the  intiirveuing  shale,  chert, 
black  shale,  and  sandstone  must  belong  to  one  or  the  other  of  these 
periods. 

The  ore  deposits  thus  far  discovered  are  confined  exclusively  to  the 
Devonian  limestone.  The  highest  stratigraphical  position  occupied  by 
any  mineral  deposit  yet  found  is  along  the  line  of  contact  between  the 
limestone  and  the  overlying  calcareous  shale.  The  mines  at  the  north 
end  of  Treasure  Hill,  such  as  the  Mammoth,  Original  Hidden  Treasure, 
etc.,  occupy  this  position. 

It  will  be  seen  that,  according  to  these  conclusions,  the  rocks  of 
Treasure  Hill  are  bent  or  broken  over  an  anticlinal  axis,  and,  on  the 
east,  dip  under  the  rocks  of  the  Mokomoke  Eange.  This  explains  the 
absence  of  silver  ore  in  the  latter  range.  Ii]*1868  I  called  attention  to 
a  probable  anticlinal  in  Applegarth  Canon ;  but  as  I  made  no  collection 
or  examination  of  fossils,  and  did  not  carefully  study  the  dip  of  the 
strata  at  the  bottom  of  the  canon,  I  committed  the  error  of  supposing 
the  lower  limestones  of  Treasure  Hill  to  be  the  same  as  those  of  the 
range  eastward,  thus  locating  the  axis  of  the  fold  too  far  to  the  east ; 
and  this  led  to  the  expression,  on  page  30  of  my  report  of  1869,  "  Across 
the  canon  to  the  eastward  the  precipitous  face  of  a  parallel  range  shows 
the  continuations  of  the  limestone  strata ;  but  the  range  is  of  inferior 
height,  and  the  upper  metalliferous  layer  is  consequently  wanting, 
having  probably  been  carried  away  by  denudation.  This  range  dijis 
eastward ;  and  the  caQon  between  it  and  Treasure  Hill  probabi}^  occu- 
pies an  anticlinal  axis." 

Mr.  Hague's  correction  of  this  erroneous  deduction  from  partial  data 
shows  the  advantage  of  careful  instrumental  surveys  and  of  the  ex)lla- 
tion  of  paleontological  evidence.  The  matter  is  not  wholly  theoretical 
in  value.  If  certain  layers  of  rock  on  Treasure  Hill  are  impregnated 
with  silver  deposits,  it  is  surely  of  practical  importance  to  determine 
whether  their  continuation  may  be  sought  for  in  the  neighborhood,  and 
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whetlier  tlie  outcropping  rocks  of  tlie  viciuity  are  above  or  belo^y  the 
desired  argentiferous  formation. 

Wliite  Pine  was  visited  by  my  assistant  in  September.  In  his  report- 
he  says : 

Eemcmbering  the  exceedingly  prosperous  condition  of  that  locality  a  year  ago,  the 
tiuparalled  excitemc^nt  produced  by  the  discovery  of  its  rich  silver  deposits,  and  Ihu 
large  returns  made  in  a  very  short  time,  I  must  confess  that  I  was  astonislied  to  find 
as  rapid  a  decline  as  the  ascent  had  been  sudden.  The  town  of  Hamilton  is  dull, 
immeasurably  so,  and  the  streets  are  filled  all  day  with  louugers  who  cannot  dispose 
of  their  interests,  and  are  therefore  forced  to  stay  a  while  longer.  It  was,  of  course,  of 
the  ntrnost  interest  to  me  to  trace  the  causes  for  all  this ;  and  I  must  confess  that, 
on  investigation,  I  cannot  find  cause  for  alarm  to  such  an  extent  as  has  taken  posses- 
sion of  all  interested.  It  is  the  old  story  in  American  mining:  first,  violent,  extrava- 
gant and  all-absorbing  excitement,  unwarranted  by  real  facts;  and  then  utter 
despondency,  after  the  rich  ores  have  been  taken  out,  and  the  economical  working  of 
the  larger  bodies  of  low-gratle  ores  must  be  faced.  Such  ores  still  exist  in  enormous 
quantities,  and  there  is  therefore  really  no  just  cause  for  the  prevailing  disconrage- 
ment.  But  it  is  true,  the  extravagance  of  former  expectations  must  be  justly  toned 
down  to  a  point  where  mining  is  considered  as  a  business  which  must  be  conducted 
as  prudently  and  economically  as  any  other  in  order  to  insure  financial  success.  I  have 
visited  Treasure  Hill,  in  company  with  Mr.  J.  E.  Clayton,  who  has  probably,  from  his 
long  experience,  the  most  extended  knowledge  of  the  geological  features  and  the 
mines  of  the  district.  By  his  courtesy  in  pointing  out  certain  features,  a  speedy 
comprehension  of  the  rather  intricate  structure  of  the  region,  and  esi)ecially  Treasure 
Hill,  was  very  much  facilitated.  There  are  no  ore-bearing  veins  on  Treasure  Hill,  all 
assertions  to  the  contrary  notwithstanding;  but  it  is  true  that  the  limestones  strata, 
themselves  much  tilted  and  bent,  are  traversed  in  numerous  directions  by  larger  and 
smaller  veins  of  calcspar,  which  are  locally  termed  "spar-dikes,"  and  carry  no  ore. 
The  main  anticlinal  of  the  strata  runs  almost  due  north  and  south  on  the  top  of  the 
mountain,  and  along  the  east  side  of  Treasure  Hill  appears  to  occur  a  fault.  Tho 
fissure  along  this  fault  is  now  filled  with  calcspar,  and  smaller  oues,  running  obliquely 
and  at  right  angles  into  it,  contain  the  same  material.  As  I  mentioned  above,  these 
spar-veins  carry  no  ore,  but  on  one  or  both  sides  of  them  the  limestone  is  invariably 
very  siliceous,  and  here  occur  impregnations  and  pockets  of  silver  ores.  In  the 
richer  pockets  the  ore  can,  of  course,  be  recognized,  but  in  ores  which  carry  from 
-$30  to  $40  silver  per  ton,  there  is  generally  no  trace  of  silver  visible.  The  rock 
looks  like  a  dark,  quartzose  limestone,  and  for  the  miners  the  flinty  raii.tter  is,  in 
fact,  the  only  guide  by  which  to  select  ore  from  the  countiy  rock.  The  ore  impregna- 
tions follow  these  spar-veins  vertically  downward,  and  spread  also  horizontally 
between  the  layers  of  limestone.  In  mines  of  this  kind  a  large  amount  of  barren  rock 
is,  of  course,  invariably  ti'ansported  and  crushed  at  the  mills,  together  with  the  real 
ore,  simply  because  the  mineral  contained  in  the  rock  is  only  very  rarely  visible. 
The  South  Aurora  and  Hidden  Treasure  were  the  only  mines  of  note  being  worked  at 
the  time  of  my  visit.  The  Eberhardt,  once  so  famous  for  is  rich  ore-chamber  and 
stupendous  yield,  was  shut  down,  as  the  English  company,  which  bought  of  the 
original  owners,  had  not  got  ready  to  work  their  costly  purchase.  I  could  not  visit 
the  mine,  but  am  reliably  informed  that,  although  the  old  rich  deposit  is  com])letely 
worked  out,  a  vast  amount  of  low-grade  ores  remains  to  bo  worked.  I  hope,  for  the 
sake  of  the  company,  and  also  the  reputation  of  the  district,  that  these  ores  may  not 
prove  to  be  too  low-grade  to  permit  profitable  working  at  present.  The  South  Aurora 
has  rich  ores  and  a  great  quantity  of  them  in  sight,  and  is  working  a  large  force  of 
miners. 

It  has  been  worked  like  an  open  quarry,  and  the  ore  is  taken  from  it  through  tunnels 
penetrating  the  barren  limestone  west  of  the  deposit.  The  four  openings  on  this  mine 
are  very  wide,  and  have  reached  over  one  hundred  feet  in  depth.  The  Hidden  Treasure 
does  not  look  very  promising  at  present,  although  the  company  is  still  energetically  at 
work.  I  must,  however,  confess  that  in  this  mine  less  than  any  other  a  system  of 
mining  could  be  recognized.  There  are  several  companies  working  on  a  small  scale  on 
the  west  side  of  Treasure  Hill,  on  Chloride  or  Bromide  Flats,  and  the  so-called  "  Chlo- 
riders"  are  scraping  up  small  quantities  of  rich  rock  in  many  places.  But,  with  the 
exception  of  the  above-mentioned  localities.  Treasure  Hill  looks  deserted,  and  thousands 
of  little  discovery  holes  and  dumps  are  the  only  marks  left  of  the  former  excitement 
and  bustle.  Treasure  City  itself  is  almost  entirely  deserted  ;  a  few  people  remain,  who 
cannot  get  away,  but  there  is  evidently  no  business  going  on.  Of  the  neighboring 
mills  and  furnaces  only  a  few  are  running,  and  those  not  very  regularly. 

I  have,  of  course,  also  visited  the  Base  Metal  Eauge.  The  ore  deposits  here  occur 
entirely  differently  from  those  on  Treasure  Hill.  They  are  all  lying  between  and  iiar- 
allel  with  the  limestone  strata,  and  vary  exceedingly  in  length  and  width.  It  is  char- 
acteristic that  they  invariably  occur  in  certain  zones  in  the  limestone,  along  and  near  to 
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thick  stratli  of  quartzite,  which  alternate  with  limestone  and  slates.  The  deposits 
carry  mostly  an  iron  cap,  which  is  from  two  to  three  feet  deep.  Below  it  occur  car- 
bonates of  lead  mixed  with  arseniate  of  iron,  and  frequently  lumps  of  undecomposed 
galena  are  found  in  the  middle  of  large  bodies  of  cerussite.  The  number  of  claima 
taken  up  is  enormous,  but  few  are  actually  worked  at  present.  The  jirincipal  reason 
is  that  the  percentage  of  silver  contained  in  these  ores  is  actually  too  small  to  pay  for 
working  at  present.  The  average  contents  of  silver  is  only  from  $12  to  $30  per 
ton  in  different  mines,  and  the  cost  of  coal  being  from  25  to  30  cents  per  bushel, 
and  thirty  bushels  being  used  to  smelt  a  ton  of  ore,  while  labor  in  the  mines  is  $4 
and  in  the  furnaces  $5  per  day,  you  must  see  that  such  ores  cannot  pay  for  treatment 
at  a  locality  one  hundred  and  twenty  miles  from  railroad  communication.  A  reduction 
of  wages  and  freight,  in  case  the  long-talked-of  railroad  from  Elko  to  White  Pino 
should  be  built,  will,  of  course,  remove  the  obstacles  now  in  the  way  of  profitable  work- 
ing. Of  the  quantity  of  smelting  ores  in  the  Base  Metal  Range,  there  is  no  doubt  they 
occur  everywhere  in  large  deposits,  and  will  eventually  be  the  surest  basis  for  exten- 
sive mining  industry. 

About  six  miles  to  the  northwest  of  Hamilton  occurs  a  mineral-bearing  zone  on 
White  Pine  Mountain,  which  seems  to  hold  out  better  inducements  for  working  at  the 
l>resent  time.  Ores  from  this  locality  are  now  in  New  York  for  assay,  and  if  they  should 
prove  to  be  as  rich  as  their  appearance  leads  me  to  expect,  this  locality  will  rival  tno 
now  famous  region  near  Eureka,  of  which  it  is  an  almost  exact  geological  and  niiner- 
alogical  counterpart.  Facilities  for  smelting  are  here  better,  and  especially  the  item 
of  coal  may  be  reduced  to  almost  half  the  Hamilton  and  Shermantown  prices. 

Tlie  mountain  on  which  the  mines  are  located  is  here  very  steep,  and  about  as  high  as 
the  hill  on  which  Treasure  City  is  located,  i.  e.,  a  little  over  9,000  feet.  It  is  better 
wooded  than  most  mountain  regions  in  Nevada,  but  the  growth  of  pine  and  mahogany 
is,  as  must  be  expected  at  such  an  altitude,  rather  stunted.  Charcoal  made  from  such 
wood  cannot  therefore  be  of  the  best  quality  ;  but  it  is  sufficiently  dense,  when  prop- 
erly burned  and  guarded  against  moisture  in  tbe  winter  months,  to  answer  very  well  for 
smelting  operations.  Mining  j)roperty  situated  at  such  a  distance  from  Hamilton, 
Treasure  City,  and  Shermantown,  has,  of  course,  a  large  advantage  over  the  latter  places 
in  the  very  important  matter  of  the  cost  of  the  necessary  fuel.  Water  is  here  rather- 
scarce,  but  there  is  a  sufficiency  obtained  in  springs  and  wells  to  conduct  smelting 
operations.  For  the  present,  and  as  long  as  the  decomposed  ores  are  encountered  in 
the  mines,  no  dressing  is  necessarj'-. 

The  geological  formation  on  White  Pine  Mountain  consists,  in  this  neighborhood,  of 
heavy  beds  of  limestone  interstratified  with  quartzite  layers  of  great  thickness.  On 
the  west  slope,  referred  to  above,  the  strata  are  highly  tilted,  and  stand  in  places 
nearly  vertical.  They  strike  from  northeast  to  southwest,  and  dip  to  the  northwest. 
A  stratum  of  quartzite,  underlain  and  overlain  by  limestone,  crosses  the  mountain 
here  diagonally.  In  the  limestone  overlying  the  quartzite,  sometimes  close  to  the  lat- 
ter, sometimes  as  much  as  200  feet  above  it,  occur  the  mineral  deposits.  They  run  with 
the  strata  of  the  country  rock. 

The  San  Bernard  is  located  on  the  west  slope,  high  up,  and  just  over  the  crest  of  the 
mountain.  It  is  hardly  sufficiently  opened  to  form  a  correct  opinion  of  it,  but  shows 
in  the  ci'oss-cut  a  streak  of  12  to  15  inches  of  solid  carbooate  of  lead  and  patches 
in  the  limestone  outside.  It  runs  parallel  to  another  location  on  the  east  side  of  the 
mountain,  which  is  better  opened  and  lias  acquired  quite  a  name  on  account  of  the 
abundance  of  ore  which  it  carries.  I  refer  to  the  Jennie  A.,  a  mine  which  gives  a  very 
fair  idea  of  the  nature  of  these  deposits.  I  am  informed  that  it  showed  very  little 
outcrop  at  the  top.  It  is  now  worked  by  an  open  cut  about  50  feet  in  length  along  the 
deposit,  which  shows  a  large  body  of  carbonate  of  lead  mixed  with  manganese, 
arseniate,  and  hydrated  oxide  of  iron.  About  1,200  tons  of  ore  are  here  on  the  dump, 
and  the  quantity  in  sight  in  the  mine  is  very  lai'ge.  The  assays  go  from  $'J  to  $1,000 
per  ton  in  silver. 

An  assay  from  the  San  Bernard  has  yielded  $31  per  ton  in  silver.  The  percentage 
of  lead  is  about  40  per  cent.  In  neither  of  the  two  mines  spoken  of  here  have  I 
noticed  the  mineral  stetefeldtite,  which,  when  occurring,  is  the  main  source  of  silver. 

The  Yosemite  claim  is  800  feet  long,  and  lies  on  the  west  slope  about  500  feet  below 
the  San  Bernard.  It  is  also  about  200  yards  above  the  quartzite  in  the  limestone.  The 
deposit  is  from  2  to  3  feet  thick,  aud  is  exposed  by  an  open  cut  40  feet  in  length  and 
about  8  feet  deep.  The  ore  is  carbonate  of  lead  Avith  iron  ore  and  lumps  of  galena. 
No  assay  has  been  made  of  this  ore,  but  a  ]»iece  from  the  extension  higher  up  the  hill 
is  rei)orted  to  have  assayed  $30  per  ton.  The  quantity  of  ore  in  sight  is  large,  but  it 
is  my  iuq)ression  that  it  will  not  go  high  in  silver. 

The  Emigrant  is  an  imperfectly  oi^ened  deposit,  parallel  and  not  far  from  the  fore- 
going.   The  decomposed  lead  ore  is  about  2  feet  wide  in  the  opening. 

The  Indiana,  parallel  to  the  foregoing,  and  nearer  to  the  quartzite.  The  ore-streak  is 
2  to  3  feet  wide,  and  carries  more  quaitz,  an  indication  in  this  region  of  greater  i'ioh- 
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ness  in  silver.  Tlio  ore  is  carbonate  of  lead  mixed  with  arscniate  aud  liydratcd  oxido 
of  iron,  aud  occasioual  patches  of  galena. 

Aerolite  :  Length  of  location,  800  feet.  It  lies  still  nearer  to  the  qnartzite  down  the 
mountain,  and  the  cut  shows  a  streak  of  from  3  to  4  inclies  of  stetefeldtito. 

Tuna  and  Iron-clad  :  Each  of  these  two  locations  comprises  1,(100  feet.  They  occur 
helow  a  smaller  stratum  of  quartzite  lower  down  the  mountain.  The  deposits  dip 
steeply,  and  are  evidently  larger  and  more  important  than  any  of  the  foregoing.  They 
show  a  very  large  outcrop  of  iron  ore,  over  12  feet  thick  iu  each  case,  which  hava 
been  peneti'ated  downward  by  shafts  15  and  20  feet  deep.  Small  patches  of  carbonate 
of  lead  occur  in  the  bottoms  of  the  shafts,  but  the  solid  lead  ore  has  not  been  reached. 

The  Sentinel  lies  just  above  the  before-mentioned  qnartzite,  in  limestone,  and  shows 
an  iron  outcrop  10  feet  wide,  iu  which  a  shaft  15  feet  deep  shows  a  streak  of  carbonate 
and  red  oxide  of  copper  and  stotefeldtite. 

The  Alabama  is  another  deposit  with  a  large  iron  outcrop,  iu  which  a  shaft  10  feet 
deep  has  been  sunk.     It  has  just  reached  patches  of  carbonate  of  lead. 

The  four  last  locations  are  by  far  the  most  important,  aud  may  be  expected  to  carry 
large  deposits  of  lead  and  stetefeldtite  under  the  iron  cap. 

Later  in  the  season  large  lots  of  ore  from  several  of  the  above-named 
mines  were  smelted  in  Shermantown  and  Hamilton,  and  those  from  the 
Yosemite  and  Jennie  A.  have  especially  given  highly  gratiiying  results. 

The  English  company  which  bought  the  Eberhardt  mine  has  con- 
structed a  new  sixty-stamp  mill  three  miles  from  the  mine,  and  a  tram- 
way connects  mine  and  mill,  so  that  the  transportation  of  the  ore  will 
cost  them  only  25  cents  per  ton. 

New  smelting  works  have  been  erected  just  above  Hamilton  by 
Governor  Matteson.  In  the  middle  of  September,  one  furnace  had 
already  been  in  blast  for  a  week,  an^  was  working  admirably.  The  re- 
sult of  the  week's  run  was  about  thirty  tons  of  bullion,  assaying  $180 
per  ton  in  silver.  For  the  last  two  days  the  work  had  been  gradually 
increased  toward  full  capacity.  The  result  of  the  last  twenty-four  hours' 
run  was  170  bars  of  bullion,  weighing  about  8  tons — giving  an  average 
assay  of  $186  per  ton.  The  second  aud  third  furnaces  were  to  be  blown 
iu  before  the  1st  of  October. 

About  the  same  time  the  Ward  Beecher  was  working  thirty  men,  and 
took  out  from  30  to  40  tons  of  ore  daily,  which  netted  $lo  per  ton. 
Quite  a  body  of  ore  was  struck  in  this  mine,  which  resembles  closely 
that  taken  from  the  Eberhardt  in  its  palmiest  days.  From  the  Silver 
Wave  the  ore  from  shaft  No.  4  was  paying  $80  per  ton  ;  that  from  the 
Hidden  Treasure,  $74.  Schoharie  turned  out  6  tons  dailj-,  worth  $40 
per  ton ;  the  Matilda  yielded  $80  ore.  The  Aurora  South  was  work- 
ing with  a  large  force  of  men,  and  had  an  immense  body  of  ore  in 
sight.  Fifty  tons  of  ore  were  shipped  daily,  and  the  last  3,000  tons  taken 
out  had  yielded  $46  per  ton. 

In  November,  an  English  company  commenced  mining  operations  on 
the  Aurora  North  with  one  hundred  men.  They  extracted  low-grade 
ore  for  the  new  mill,  and  the  mine  was  looking  well.  In  the  Eberhardt 
new  rich  discoveries  of  chlorides  had  again  been  made,  both  in  the  large 
chamber  and  on  the  surface.  Most  of  the  mills  and  furnaces  were  run- 
ning, and  at  Matteson's  smelting  works  refining  furnaces  were  being 
erected. 

Of  the  base-metal  mines,  the  French,  Jennie  A.,  Yosemite,  Uncle  Sam, 
and  Fay  produced  large  quantities  of  ore. 

The  old  Monte  Christo  Mill  has  been  rebuilt  during  the  year ;  five 
stamps  and  a  Stetefeldt  furnace  have  been  added,  and  in  November  the 
mill  was  running  profitably  on  ore  from  the  Maryland  mine  of  Pinto 
district. 

In  Pinto  district  the  Germania,  a  gold-bearing  ledge,  has  been  worked, 
and  five  tons  of  selected  ore  assayed  as  high  as  from  $1,500  to  $12,000 
per  ton.    Champion  ore  assayed  from  $400  to  $750  5  Mountain  Chief, 


158     MINING    STATISTICS   WEST    OF    THE    EOCKY   MOUNTAINS. 

$138.  The  Maryland  is  reported  30  feet  wide,  and  samples  of  the  ore 
found  from  a  two-foot  pay-streak  in  this  ledge  assayed  as  high  as  $1,360 
per  ton.  I  am  not  informed  what  has  been  the  average  of  the  ore  worked, 
at  the  Monte  Christo  Mill. 

Robinson  district  is  situated  forty-five  miles  due  east  from  Hamilton, 
in  A¥hite  Pine  County,  iTevada.  The  district  came  into  favorable  notice 
about  a  year  and  a  half  ago,  and  at  the  present  time  has  acquired  con- 
siderable importance,  as  the  development  of  tlie  chiims  since  the  first 
discovery  has  established  their  richness.  The  country  rock  is  limestone 
and  porphyry,  and  the  former  is  in  places  uplifted  by  diorite.  In  the 
limestone  and  porphyry  occur  mineral  deposits,  carrying  carbonates  of 
lead,  galena,  and  in  some  instances  red  oxide  of  copper.  In  the  diorite 
occur  veins  carrying  galena  with  fluorspar  as  predominating  gangue. 
The  Isaac,  mentioned  hereafter,  is  one  of  these.  The  pure  galena  tVom 
these  veins  assays  $75  in  silver.  The  ores  carry  always  a  very  large 
percentage  of  quartz,  and  they  require,  therefore,  very  close  selection  to 
lit  them  for  smelting. 

Most  of  the  mines  and  mining  claims,  thirty-sis  in  number,  are  owned 
by  Chicago  capitalists,  Messrs.  Cumndngs  and  Waller,  and  I  am  indebted 
to  Mr.  E.  G.  Moss,  the  mining  engineer  of  the  company,  for  much  of  the 
following  information.  The  principal  mines  are  the  Flying  Cloud,  Isaac, 
Elijah,  Old  England,  and  General  Gregg,  which  have  been  worked  by 
the  company  during  the  last  year.  (Several  hundred  tons  of  smelting 
ores  have  been  extracted,  and  the  owners  have  found  sufticient  encourage- 
ment in  the  appearance  of  their  mines  to  erect  a  large  furnace  for  the 
reduction  of  their  ores. 

This  furnace  is  the  largest  one  in  Nevada,  except  the  Piltz  furnace  in 
Eureka.  The  furnace  is  a  blast  furnace,  with  four  tuyeres.  Its  inside 
horizontal  section  is  3  by  4  feet,  and  the  blast  is  supplied  by  a  l^o.  8 
Sturtevant  blower,  driven  by  a  twenty  horse-power  engine.  The  capacity 
of  the  furnace  is  twelve  to  fourteen  tons  per  day. 

By  far  the  largest  portion  of  the  ores  cannot  be  smelted  at  present,  as 
a  preparatory  dressing  is  required  to  fit  them  for  the  furnace.  The  works 
being  located  at  the  head  of  Murray  Creek,  water  for  this  purpose  is 
abundant,  and  the  erection  of  dressing  works  is  contemplated.  Mean- 
while the  ores  are  picked  by  hand,  and  the  first  cami^aign  lasted  a  fort- 
night and  i:)roduced  eighty-one  tons  of  bullion.  The  bullion  assays  $410 
in  silver  per  ton. 

The  ores  of  at  least  one  of  the  above-named  mines  contain  some  gold. 
This  is  the  Elijah,  but  the  contents  per  ton  being  only  from  $10  to  $12, 
and  the  ores  being  mixed  with  those  from  all  the  other  mines,  the  gold 
is  not  at  present  available.  The  carbonate  ores  assay  about  $110,  and 
the  galenas  about  $00  per  ton  in  silver.  This  refers,  of  course,  to  the 
ores  picked  out  for  smelting.  According  to  Mr.  Moss  the  mines  are 
amply  able  to  supply"  the  furnace,  especially  after  dressing  works  have 
been  built.  Wood  in  the  neighborhood  is  comparatively  plenty.  It  is 
the  same  as  found  in  other  ijortions  of  Nevada,  pine  and  mahogany, 
and  does  not  make  very  good  coal  except  when  carefully  burned  and 
handled.  The  Chicago  Oompany  employs  about  seventy-five  hands,  in- 
cluding furnace-men,  wood-choppers,  etc. 

About  four  miles  from  Mineral  City,  the  town  of  the  district,  an  im- 
portant mine,  the  Carbonate,  is  worked  by  other  parties,  and  small  smelt- 
ing works  are  being  erected.  The  ores  from  this  mine  assay,  according 
to  Mr.  Moss,  $53  in  silver,  and  about  $50  in  gold. 

Eobinson  district,  like  all  the  mining  camps  in  Eastern  Nevada,  suffers 
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as  yet  from  high  labor  and  transportation ;  hut  at  least  in  regard  to 
the  former  there  are  good  prospects  of  a  speedy  change  for  the  better. 

The  following  is  the  number  of  tons,  and  their  value,  worked  or  sold 
during  the  four  quarters  from  July  1,  1869,  to  June  30,  1870,  in  White 
Pine  County,  as  per  returns  to  the  county  assessor,  Mr.  W.  W.  Hobart, 
to  whom,  with  Mr.  J.  B.  Dayton,  his  deputy,  my  thanks  are  due. 

For  the  three  months  ending  Sevtcmber  30,  18G9. 


Companica. 


Quantity. 


Value  per 
ton. 


Total  value. 


Aurora  Consolidated 

Aurora  South 

Autumn  Company 

Atturaa  Company 

Banner  State 

Butter  Cup 

Black  Jacket 

Consolidated  Chloride  Flat  Company 

California 

Charter  Oak 

Chloride  Company 

Cutter  Company 

Chihuahixa  Company,  (Centenesy  Company) 

Derby  Silver  Mining  Company 

Davis  Silver  Mining  Company 

Domingo 

Eberhardt 

Earl  Silver  Mining  (Company 

Eclipse  Consolidated 

Eureka  Silver  Mining  Company 

Empire  and  Blair 

Empire,  (Bromide  Plat  Company) 

Evening  Star 

Emporium 

Emigrant. 

GoldHill  

Glacier  Silver  Mining  Company 

Greely,  S.  E 

Original  Hidden  Treasure 

Hemlock 

Hindoo 

Iceberg  

Industry 

Industry  per  Kallmes 

Isabelle 

Last  Chance 

Mazeppa 

Mammoth 

McRae 

McDonald,  J.  H 

Post  Hole 

Post  Hole 

Pogonip 

Peters,  F.  M 

Pinto  Mining  Company 

Summit  and  Nevada 

Sage  Brush 

Seymour  No.  10 

Sierra  Pasco 

Star  and  Stewart 

Truckee  No.  7 

Tom  Paine  Ledge 

Trench  Silver  Mining  Company 

Virginia  Silver  Mining  Company 


Tons. 

1, 328 

93 

28 

56 

46 

9 

10 

3,000 

10 

12 

3 

4 

48 

24 

2 

145 

941 

83 

27 

46 
35 

7 

27 

7 

37 

199 

4 

2 

7S4 

138 

35 

8 

4 

7 


4C8 

829 

2 

92 

47 

1,174 

153 

43 

6 

3 

10 

53 

79 

97 


LhK 

275 

315 

1,568 

1,243 

250 

1,  000 

162 

0 

1,  099 

1,  786 

1,947 

1,195 

250 

727 

1,  o;.o 

0 

0 

1,320 

1,412 

1,506 

0 

1,858 

208 

1.  925 

'636 

3,186 

1,  350 

459 

1,373 

441 

850 

0 

825 

1,200 

838 

608 

0 

1,717 

105 

1,  356 

740 

0 

1,667 

0 

1,914 

0 

1,500 

0 

352 

1,416 

1,714 

0 

175 

939 


|58  50 

44  52 
115  40 
114  47 

24  65 
83  62 
25,14 
46  LO 

126  19 
30  24 
04  00 

125  20 

76  20 
65  00 

254  00 
32  92 
80  00 

2GS  44 

74  07 

2,401  09 

45  50 
142  71 
100  13 

49  10 
21  36 

77  67 
70  69 

5,  307  72 
128  78 
173  41 

53  63 

38  40 
171  26 
110  50 
288  44 

56  38 

138  03 

.   72  23 

55  50 
117  00 
104  37 


51  65 
65  00 
04  99 

50  40 
63  70 
68  00 
71  37 
82  93 

51  50 
47  17 

102  59 
101  56 


Total 

Average  value  per  ton. 


10,  328  1,  889 


$77,  792  32 
4, 147  32 
3,221  78 
fi, 495  43 
1, 137  24 
794  44  ' 

253  39 
138,  007  00 

1,331  20 
389  85 

254  30 
5'i5  00 

3,  670  20 

1,  583  62 
035  00 

4,  773  40 
75,  2t'0  00 
17,  440  00 

2,  060  04 

1,  808  47 

2,  095  30 

5,  127  40 
1, 137  55 

391  00 

586-  25 

589  80 

2,  663  13 

1,456  97 

25,  716  11 

731  89 

130  05 

30, 105  62 

21,  991  86 

■  3,  933  80 

2,  429  46 

244  25 

906  21 

1,  651  42 
224  91 

1,012  15 
48,  884  00 

8,  610  00 
146  35 

5,  980  00 

3, 116  78 

59, 169  60 

9,  790  00 

2,  924  00 
440  80 
307  50 
559  13 

2,  500  00 
8, 113  85 
9,  899  43 


605,  192  86 
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For  the  three  morifhs  ending  Becmiber  31,  1869. 


Companies. 


Aurora  South 

Aui'ora  Consolidated    

Bromide  Tnunel  Company 

Browu,  E.J    

Benton  Coi-tes 

Black  Thorn    

Brother  Conover 

Broom  Ransjer    

Consolidated  Chloride  Plat  Mining  Company 

Cliarles  and  Thereso - . . 

Chihuahua,  (Centenesy  Company) 

Chihualiua  Company 

Cullen  Bawn 

Caroline 

Combination 

Cadiz  No.  2 

Domingo  - 

Eberhardt 

Eureka  Company. .« 

El  Dorado ' 

Eclipse  ( ;ompany,  consolidated. 

I  air'n'eli    

Glacier  Company 

Gilky ....■: 

Goriiia  . 


nemlock 

Hindoo  

Howard  Company. 

Hartwell 

Iceberg . 


Josephine 

Joe  Potts 

John  Cahill  &  Brother 

Jerry  Caughlin 

Keller    

Mazeppa 

ilammotli 

Minnesota 

Minetta 

Milton 

Mahogany 

Montgomery 

Original  Hidden  Treasure  . 

Ohio  State 

Oakland  

Post  Hole 

Pogonip  and  Othello 

Pan  Handle 

Bice,  U.  P    

Summit  and  jSTevada 

Sage  Brush  

Seymour  No.  10 

Sierra  Pasco 

Sangammon 

Silver  Star 

Steele,  John 

Truckeo  No.  7 

Tom  Paiuo 

Tom  Tennant 

ToH  Bo  Darn 

Wills.F.n 

Zubric 


Quantity. 


Total 

Ave  .'ago  value  per  ton  . 


Tons. 

i3,  4;i7 

2,072 

C 

1 

1 
15 
3 

2,240 
2(5 
54 
37 


Lhs. 

0 

185 

835 

100 

1,500 

4.'J0 

750 

9ti0 

0 

0 

0 

0 

3  1,  428 

4  1,  270 
500 

0 
0 
0 

1,000 
62  1,  OOJ 
30      040 

5  840 
10  1,924 

e      992 

4      775 

21  1,000 

1  1,072 

2  968 
814 

0 
120 


Value  per 
ton. 


39 
55 

180 

781 


870 
1 


5  1,  700 

412 

1      700 

1  1,800 


552 

10  1,  295 
■  1      190 

6  220 
1  1,280 
3  1,250 
8  900 
956  1,  000 
■18  1,000 

11  500 
187  0 
243  1,  000 

0 

390 

0 

700 

0 

039 

385 

0 

1,450 
89  1,  500 
20   190 


6 
34 
,509 
19 
51 
75 
5 
17 


126 
030 
094 
390 


13, 002   049 


$43  59 
28  48^ 
47  75 
81  83 
40  48 

52  37 
50  00 
95  S3 

34  87J 
40  88 
70  00 

n  10 

117  55 

100  00 

22  40 

8  00 

43  20 

'2  00 

2,223  20 

25  52 

53  29 

31  01 

32  00 
87  42 
69  79 
81  25i- 
67  21' 

35  53 
35  04 
43  01 

199  76 

00  00 

1,  728  00 

241  24 
92  31 
85  49 
25  12.^ 

107  10 

33  40 
37  70 

50  CO 
43  00 

51  78:^ 
37  00" 

54  00 
29  00 
43  04 

160  33i 
48  00 
43  01 
05  85 

55  00 
43  00 

103  39 
58  00 

125  20 
08  50 
34  39 
34  94 
48  00 
04  71 

107  20 


Total  value. 


41  50i. 


§100,  306  00 

70,112  U 

.WO  44 

85  92 

127  82 

04  15 

708  75 

330  CO 

73,  120  31 

1,  290  80 

4,  104  00 

407  00 

436  40 

436  50 

879  20 

440  CO 

7,  770  00 

50,  232  00 

1,101  CO 

1,  595  00 

2,  292  00 
173  85 
350  79 
507  95 
300  29 

1,  757  00 

123  33 

88  74 

1,  240  72 

37,  040  76 

211  75 

.351  00 

355  96 

325  68 

178  16 

537  16 

207  54 

1)7  27 

204  06 

00  82 

203  00 

405  00 

49,  998  95 

684  50 

607  50 

5,  423  00 

10,  027  00 

998  00 

1,041  36 

67,  482  69 

1,274  17 

2,  805  00 

3,  238  75 
848  40 
680  00 

90  77 
6, 147  87 
091  08 
351  57 
1.59  26 
151  67 
771  30 


539,  057  03 
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Oompanies. 


Quantity. 


Value  per 
ton. 


Total  value. 


Aurora  South 

Amrora  Consolidatecl 

Alta 

Aiulrow  Jackson,  (sold) 

Butter  Cup 

Burning  Moscow 

BLnghampton 

Bounty 

Badger  Hill 

Bismuth 

Consolidated  Chloride  Flat  Mining  Company 

Constitution 

Cliff 

Chloride  Flat 

Chihuahua 

Cadiz 

Crescent  Company 

Cohalco 

Cordoza,  E.  S 

Dell 

Don  Juan 

Eberhardt 

Earl 

Elko 

Erie 

Empress  Josephine 

Fletcher  Mining  Company 

Frazier  Company 

GoL'raania  Company 

HoGSier  State 

Hemlock 

Iceberg 

Imperial 

Jennie  A 

Hull,  J.  C 

Lockport 

Mazeppa 

Montgomery 

Manhattan .-...., 

Mineral  Point 

Molly  Stark..... 

Miser's  Dream 

Nelson 

Original  Hidden  Treasure 

Owego 

Port  Wine 

Pinto 

Eabbet  and  Steele 

Ktockholm 

Silver  Wedge 

Summit  and  Nevada 

Sage  Brush 

Silver  Star  Consolidated , 

Snow  Drop 

Tom  Paine 

United  States 

Wjibash 

Total 


Tons.    Lhn. 
3, 29ji   800 

1, 069  1, 5-;o 

157    0 

2  1,  000 
4  4G1 
9   500 

28  1,  750 
16  0 
1      500 

13  1,  500 
1, 750    0 

14  0 
10  914 
22  174 
24  1, 000 

154  1,000 
33  1,  500 
13  0 
76    0 

3  370 


10    0 

888    0 

307    0 

10  1,500 

18  1,  500 

22  1,  000 

15  1,500 

61  1,000 

20    0 

6    0 

93   GOO 

35   560 

178  1,  000 

15  0 
18  896 
26  1,000 

8  1,  660 

9  630 

16  1,  930 
22  1,  000 

128    0 

35    0 

1   55 

464 1,  ooa 

137   830 


81  1,000 

148  1,  725 

79  1,  250 

37    0 

37   140 

32  1, 240 

7   500 

178   500 


$29  03 

19  78i 

10  00 

25  00 

31  67 
82  44 

36  28 
12  03 

17  00 
15  CO 

34  15 
73  76 
42  73 
44  96 
24  00 

11  17 
10  00 
10  00 

8  00 

50  oa 

8  00 

38  30 

2  00 

18  00 

la  00 

20  00 
117  41 

8  98 
8  00 
8  00 

21  00 

28  86 

20  07 
15  00 
46  73 
15  00 

29  00 

32  45 

35  18 

12  00 
8  00 
8  00 

122  90 
58  85 
82  05 

26  00 
10  00 
15  00 

30  00 
24  54 
41  70 
30  03 

106  87 

37  10 

21  94 

13  00 
34  31 


$95,734  70 

33,  032  69 

1,  570  00 

62  50 

133  98 

702  58 

1,  047  58 

192  50 
123  25 
206.  25 

59,  762  84 

1,032  66 

446  80 

992  97 

4C0  CO 

1,  725  50 

337  50 

130  00 

608  00 

158  90 

80  00 

34.011  36 

614  00 

193  50 
337  50 
450  00 

1, 849  18 

552  00 

160  00 

48  00 

1,  9.59  30 

1,018  47 

3,  592  00 

225  00 

862  11 

397  50 

255  64 

302  26 

596  87 

270  OO 

1,  024  00 
280  00 
126  29 

27,  334  08 
11,  274  50 
104  00 
130  00 
330  00 
210  00 

2,  005  30 
6,  214  18 

2,  390  76 

3,  953  97 
1,  375  29 

715  73 

94  25 

6, 114  83 


10,501  1,075 


310,  003  07 


Character  of  ores. 


Quantity. 


Av'e  value 
per  ton. 


Total. 


Milling 

Smelting  or  base  ore  sold  at  dump 
Milling  ore  sold  at  dump , 

Total 

"  H.  Ex.  10 — -IX 


Tons.   Lbs. 

9, 092       75 

1, 102  1,  000 

307         0 


10,  501  1,  075 


^32  51 

12  50 

2  00 


§295,  569  82 

13,  819  25 

614  00 


310,  003  07 
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Companies. 


Quantity. 

Value  per 
ton. 

Total  value. 

Tons.  Lbs. 

2, 833   100 

S47  29 

?!133,  982  67 

5C8   275 

26  79 

15,  220  27 

41  1,  307 

03  00 

2,  624  17 

96    0 

6  00 

57G  00 

26   205 

102  23 

4,  234  70 

5   428 

38  70 

201  86 

91   222 

31  70 

2,  672  47 

11    0 

32  00 

352  CO 

11   805 

26  39 

£00  90 

19  1,900 

65  20 

1, 300  94 

89  1,001 

15  CO 

1, 342  50 

12    0 

10  CO 

120  00 

3  1,  000 

25  00 

87  50 

433    0 

24  11 

ID,  439  63 

86  1,  SG7 

50  63 

4,  401  05 

14    0 

38  00 

532  00 

51  1,000 

24  50 

1, 249  00 

71    0 

12  45 

883  75 

21  1,  COO 

10  00 

215  00 

9  1,  000 

20  00 

190  00 

13    0 

10  00 

130  CO 

17  1,  o;:o 

20  00 

350  00 

10    0 

160  CO 

1,  600  00 

11   240 

37  53 

417  24 

11   170 

68  92 

703  95 

17   65 

32  CO 

545  03 

11    0 

12  CO 

132  00 

186  1,  485 

20  40 

3,  S09  53 

2   560 

293  CO 

068  00 

60    0 

22  14 

1,  326  40 

12   922 

49  70 

619  14 

81  1,000 

23  00 

l,8i4  50 

16  1,000 

20  00 

3:!0  00 

7  1,312 

202  19 

1,  579  78 

7  1,  500 

40  00 

310  00 

13   500 

10  CO 

132  50 

7  1,  COO 

14  00 

105  CO 

64   743 

36  69 

2,  360  55 

74    0 

10  00 

740  00 

15   125 

69  57 

1,  047  93 

229   205 

26.75 

6, 128  49 

18  1,550 

'  24  91 

467  80 

110   500 

18  23 

2,  010  00 

!;8  1,  000 

12  50 

350  00 

15   500 

8  CO 

122  00 

1   775 

514  90 

714  45 

78  1,  COO 

,21  75 

1,  707  38 

69    0 

10  25 

707  25 

37  1,000 

12  00 

450  00 

2, 472    0 

48  31 

119,  425  27 

33  1,  3.52 

30  30 

1,016  76 

6   955 

32  94 

213  37 

158  1,  750 

19  65 

3, 119  44 

9   461 

55  08 

508  39 

24    0 

19  56 

463  50 

19  1,  000 

12  CO 

243  75 

758  1,500 

31  12 

23,  629  72 

24   859 

32  42 

792  00 

84   915 

20  18 

1,  704  25 

55   390 

97  24 

5,  367  20 

5   565 

40  00 

211  30 

2  1, 164 

126  35 

373  22 

19  1,  .'iCO 

47  CO 

928  25 

82  1,  000 

21  90 

1,  806  75 

i  1,  7!!2 

47  39 

235  52 

3   506 

66  60 

218  61 

10   955 

51  80 

542  72 

4  1,940 

37  40 

185  80 

4  1,  441 

56  09 

204  77 

1,  5.-0 

153  61 

119  05 

0  1,  000 

14  00 

133  00 

11  1,000 

10  00 

115  00 

104    0 

44  58 

4,  552  00 

12   852 

36  00 

447  53 

5  1,  895 

36  40 

216  48 

2    0 

64  80 

129  60 

292   685 

20  25 

5,919  93 

12    0 

12  00 

300  00 

10    0 

15  CO 

150  00 

8    0 

20  00 

100  00 

9.  977  1.  368 

386, 119  06 

Aurora  South ' 

Aurora  Consolidated 

Autumn  jSfo.  2 

Altii 

Bui-uing  Mosco-w 

Butter  Cup 

Banner  State 

Bourbon 

Bakly  Green  Mandage 

Blood  &,Co 

Bismuth 

Blue  Cloud 

Bi^  Treasure 

Chloride  Consolidated 

Chloride  Flat 

Clyde  Silver  Mining  Company. 

Chaparral 

Cadiz  No.  2 

Cadiz  No.  1 

Chihuahua 

Caroline 

Cream  City • 

Derby 

Davis 

Delmonico 

Double  Eagle 

Dickinson 

Eberhardt 

Empire 

Eunice 

Emersley 

Elko 

Empress  Josephine 

Eletcher 

Eay , 

Eeeney 

Erank  Euland 

Geunesee 

Great  Valley 

Hartwell 

Hemlock 

Iceberg  

Imperial 

Jennie,  A 

EIngsley 

Mazeppa j 

Mammoth 

Miser's  Dream 

Montezuma 

Original  Hidden  Treasure 

Owcgo 

Ohio  State 

Post  Hole 

Progress 

Promontory 

Eoman  Empire . 

Summit  and  Nevada 

Sago  Brush 

Silver  Wedge 

Snow  Drop 

Sierra  Pasco 

Silver  Star 

Stonevrall 

Seymour  No.  2 

Saratoga 

Saundeis ' 

.  San  Pedro 

Spanish 

Stambonl 

Smith,  J.R 

Silver  Brick 

Seto 

Trench 

Trench 

Virginia 

Virginia 

■Wabash 

"Wilson  &  Graptree 

Winnebaha 

"Wagulesliewam 


Total 9,977  1,368 
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Character  of  ores. 

Quantity. 

Av'e  value 
per  ton. 

Total  value- 

Tons.  Lbs. 
e,  973  1,  3C8 
1, 004          0 

$41  09 
17  33i 

$308,  714  7j 

Total 

9,  977  1,  3C8 

380  119  oe 

Total  for  year  ending  June  30,  1870 

43, 808          0 

1  840  972  12 



Mr.  Jolin  Gray,  of  Hamilton,  lias  kindly  furnished  me  with  the  fol- 
lowing statistics  relative  to  bullion  shix3ments  from  White  Pine  district 
during  the  year  1870 : 

Shipments  west $738, 417  73 

Shipments  east ., 851, 852  88 


1,590,270  61 


IJp  to  September  1,  the  bullion  shipments  are  divided  in  the  different 
months  as  follows : 


Month. 


West. 


Bars.        Value. 


East. 


Bars.        Value. 


January. . 
February . 

March 

April 

May 

June 

July 

August . . . 


18 
41 
43 
60 

85 
79 
59 


$12, 348  45 
40,894  32 
49, 566  44 
83, 343  52 

108, 297  42 
80,442  01 
68, 715  79 
75, 495  47 


45 
41 

22 
28. 
38 
37 
50 
55 


461 


519,  495  47^ 


328^ 


$91,948  47 
66,849  13 
32.615  36 
44, 472  38 
57,881,09 
59,697  14 
68,915  45 
64, 880  78 


487, 259  80 


West,  461  bars ;  value . 
East,    328  bars ;  value . 


$519,495  47 
487, 259  80 


Total,  789  bars;  value 1,006,755  27 


This  does  not  include  the  base  bullion.  I  cannot  give  the  exact  fig- 
ures in  regard  to' the  shipments  of  this  kind  of  bullion  5  but,  according 
to  the  best  information  at  my  command,  very  near  a  million  dollars' 
worth  has  been  shipped  from  here.  / 

Tbe  census  returns  for  the  year  ending  June  1,  1870,  give  $2,647,397 
as  the  product  from  milling  ores,  and  "$419,600  as  the  product  from 
smelting  ores  in  the  White  Pine  County  5  but  I  am  inclined  to  believe 
that  many  small  lots  of  ore  which  are  given  in  the  mill-returns  are 
reported  again  in  those  from  the  mines. 

The  number  of  inhabitants  of  White  Pine  County  is  given  in  the 
late  census  as  7,189,  of  whom  292  are  Chinese. 

*  These  totals  are  taken,  -n-itli  the  rest  of  the  fisrares,  from  the  return  of  Wells,  Fargo  &  Co.  There 
is  a  discrepancy  of  $392  05  in  one,  and  12  bars  in'the  other;  but  I  do  not  know  whether  the  error  is  ia 
the  items  or  the  aggregates. — K.  W.  K. 
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LINCOLN   COUNTY. 

By  far  the  most  importaut  developments  in  this  coimt5%  and  perhaps 
in  the  State  of  Nevada,  have  been  made  during  the  year  in  Pioche  or 
Ely  district. 

Ely  district  lies  about  one  hundred  and  fifty  miles  south-southeast  of 
Hamilton,  and  probably  in  Ijincoln  County,  Nevada,  though  doubts 
have  been  entertained,  and  a  contest  has  been  going  on,  in  regard  to  the 
jurisdiction,  between  Utah  and  Nevada. 

Very  little  mention  was  heard  of  the  district,  even  among  residents  of 
Eastern  l^evada,  before  the  fall  of  1869.  At  this  time  the  Meadow  Valley 
Mining  Company  commenced  active  operations.  The  stockholders  were 
principally  prominent  capitalists  of  San  Francisco.  Acting  upon  the 
supposition  that  the  ores  were  of  the  smelting  order,  large  and  expen- 
sive smi^ting  works  were  erected.  The  attempts  at  smelting,  however, 
proved  abortive  and  were  speedily  abandoned;  the  cupelling  of  the 
few  tons  of  lead  bullion  extracted  was  also  a  failure,  and  the  bullion 
was  shipped  in  a  semi-refined  state  to  San  Francisco.  Similar  attempts 
at  smelting,  made  in  furnaces  of  a  very  primitive  construction,  by  indi- 
vidual miners,  proved  equally  unsuccessful.  The  discovery  was  then 
made  that  the  ores  did  not  contain  enough  lead  for  smelting  purposes, 
and  that  $50,000  to  $60,0,00  had  been  sunk  without  any  prospect  of  a 
return. 

Nothing  further  wa*s  done  until  the  spring  of  1870,  when  the  company 
commenced  shipping  ore  to  Hamilton  and  to  San  Francisco,  with  a  view 
to  testing  its  adaptability  to  the  amalgamation  process. 

In  February  or'  March,  1870,  20  tons,  shipped  to  Hamilton,  yielded,  by 
ordinary  mill  process,  over  $500  per  ton.  This  ore  was  "free"  and  gave 
bullion  over  950  fine.  A  second  lot  of  35  tons  yielded  only  $190  per 
ton,  although  assaying  very  high;  this  was  of  the  "base"  description. 
Attempts  at  amalgamation  made  in  San  Francisco  on  ores  of  the  nor- 
mal character  (base)  of  this  district  were  also  unsuccessful,  yielding 
only  from  45  to  55  per  cent.,  according  to  their  richness.  The  ores  of 
this  district  A^ary  in  character.  While  the  general  and  normal  quality 
of  ore  contains  enough  lead  to  be  called  base,  and  to  prove  refractory 
in  amalgamation  with  quicksilver  alone,  there  can  be  found  in  certain 
spots  on  the  various  ledges,  chimneys  of  very  free  ore  containing  little 
or  no  lead,  and  working  readily  without  chemicals  from  75  to  80  per  cent. 
When  the  "practical  millman"  of  this  region  receives  a  lot  of  this  ore 
for  milling,  he  invariably  claims  to  have  discovered  a  new  method  of 
working  the  ore,  and,  on  the  strength  of  giving  a  fair  percentage  and 
bullion  of  fine  quality,  attains  a  certain  amount  of  fame,  which,  how- 
ever, disappears  simultaneously  with  the  appearance  of  lead  in  his  pulp. 

From  any  point  of  the  ledges,  pieces  of  almost  pure  carbonate  of  lead 
and  galena  can  be  extracted.  Galena  is  comparatively  rare  in  the 
Pioche  ledge,  th'e  property  of  the  Meadow  Valley  Mining  Company,  but 
is  found  in  large  quantities  in  the  Burke  Mine,  its  rival,  the  prop- 
erty of  the  Eaymond  and  Ely  Mining  Company.  I  think  that  the  aver- 
age percentage  of  lead,  in  ores,  as  they  come  to  mill,  will  not  fall  short 
of  2  to  3  per  cent.  This  is  a  surmise,  not  based  on  actual  assay.  The 
"free "ore  mentioned  above  contains  75  to  80  per  cent,  of  the  silver  as 
chloride;  the  baser  quality  contains  only  from  40  to  45  per  cent,  of 
chloride.  A  series  of  "  chlorination  tests"  have  shown  me  that  the  per- 
centage extracted  by  amalgamation,  with  quicksilver  alone,  corresponds 
invariably  with  the  amount  of  chloride  of  silver  in  the  ore ;  or,  to  cxj^ress 
myself  more  clearly,  that  raw  amalgamation  extracts  only  so  much  of 
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the  silver  as  is  present  as  horn-silver.  Samples  of  this  ore  having  been 
brought  to  Mr.  Alexis  Janin,  in  White  Pine,  and  doubts  having  been 
expressed  as  to  the  possibility  of  working  it  Avithout  roasting,  he  com- 
menced a  series  of  experiments  of  which  the  treatment  with  salt  and 
sulphate  was  the  basis.  These  experiments  succeeded  beyond  expecta- 
tion. Mr.  Janin  :^ound  that  even  the  base  ores  yielded  as  readily  to  the 
suasion  of  chemicals  as  the  Comstock  slimes ;  whereas,  when  treated 
with  quicksilver  alone,  the  yield  hardly  exceeded  40  i)er  cent.  This 
does  not  apply  to  the  free  ore,  which,  as  I  have  said  before,  amalgamates 
readily  without  chemicals ;  althoagh  the  yield  is  materially  increased  by 
.the  use  of  salt  and  sulphate.  Soaie  time  after  these  experiments  had 
been  concluded,  Mr.  Janin  was  appointed  amalgamator  in  chief  at  the 
Meadow  Valley  Mining  Company's  mill,  then  building  in  Dry  Valley, 
ten  miles  from  Pioche  City. 

The  mill  started  up  on  the  18th  of  July,  1870,  although  steam  was 
raised  and  a  few  pounds  of  ore  crushed  on  the  15th,  for  the  purpose  of 
trying  engine,  etc.  The  mill  at  that  time  had  20  stamps  of  650  pounds 
weight,  each  making  -eighty  drops  per  minute ;  ten  pans,  H.  I.  Booth  & 
Co.'s  pattern,  calculated  to  hold  2,800  pounds  of  pulp;  five  settlers,  (co- 
noidal  separators,  unfit  for  this  kind  of  ore;)  two  small  agitators;  and 
two  concentrators,  Hungerford's  patent.  Since  that  time  the  following 
additions  have  been  made:  Ten  stamps,  750  pounds;  four  pans,  like  the 
old  ones ;  two  flat-bottomed  settlers ;  two  12  by  6  feet  agitators,  and 
two  revolving  buddle-concentrators,  patent  of  Stephens  and  Eandal,  20 
feet  in  diameter.  This  is  an  excellent  invention,  where  water  is  plenty 
and  the  difference  in  specific  gravity  between  "pay"  and  waste  well 
marked.  On  starting  up  the  mill  there  was  one  serious  drawback  to 
contend  with.  Owing  to  the  miscarriage  of  a  letter  there  was  not  blue- 
stone  enough  on  hand  to  last  more  than  a  week.  Almost  the  first  ore 
crushed  was  that  which  had  originally  been  selected  for  smelting,  and 
contained  a  very  large  i)ercentage  of  lead.  Nevertheless,  it  yielded  80 
per  cent,  of  the  silver.  From  the  moment,  however,  that  the  supply  of 
chemicals  was  exhausted  the  percentage  fell.  Pending  the  arrival  of 
bluestone  from  San  Francisco,  there  was  shipped  to  mill  purposely  com- 
paratively poor  ore  to  avoid  unnecessary  loss.  Even  after  the  arrival 
of  bluestone,  it  was  difiicult  to  impress  the  amalgamators  with  a  sense 
of  the  absolute  necessity  of  obeying  instructions.  In  their  opinion,  it 
did  not  make  any  difference  whether  chemicals  were  used  or  not,  and. 
as  far  as  their  experience  went  in  other  mills,  they  were  doubtless  cor- 
rect in  this  idea. 


Quantity 
worked. 

Yield 
per  ton. 

Per  cent,  ex- 
tracted. 

Eemarks. 

1870. 

Tons.      lbs. 

July  18  to  Aug.  31 

1, 161      400 

%m  39 

About  58.  00 

Working  20  stamps,  partly  with- 
out chemicals. 

Sept.  1  to  Sept.  30 

1,027  1,200 

114  69 

68.55 

20  stamps. 

Oct.  1  to  Oct.  31. 

1,071          0 

151  86 

80.  65 

20  stamps. 

Nov.  1  to  Nov.  30. 

1,017      900 

133  06 

82.52 

20  stamps. 

Dec.  1  to  Dec.  31. 

1,460  1,987 

103  85 

81.82 

Eanning  partly  with  30  stamps. 

1871. 

Jan.  1  to  Jan. 31 . 

1,503  1,200 

102  48 

76.74 

Running  with  30  stamps. 

The  falling  off  in  percentage  in  January  is  due  in  Mr.  Janin's  estima- 
tion to  the  fact  that  coarser  screens  were  used  on  the  battery.     Where 
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the'  pans  are  poor  grinders,  as  is  the  case  with  those  of  this  mill,  it  is,  tc 
saj^the  least,  fooUsh  to  crush  $130  to  $135  rock  through  a  No.  4  panchoci 
or  a  No.  20  brass-wire  screen.  This  is  what  was  done  in  January.  The 
bullion  varies  exceedingly  in  fineness.  For  over  two  months,  from  Sep- 
tember loth  to  end  of  November,  the  average  fineness  was  over  800. 
Previous  to  this,  and  subsequently,  the  average  hasJacen  much  lower. 
It  is  not  strange  that  ores  containing  so  much  lead  should  give  very 
base  bullion ;  moreover,  a  certain  amount  of  the  copper  of  the  blue- 
stone  is  precipitated  and  amalgamated,  formiDg  a  triple  alloy  of  silver, 
lead,  and  copi)er,  with  a  very  little  gold.  The  extra  amount  of  silver  ex- 
tracted by  the  use  of  sulphate  and  salt  more  than  counterbalances  the* 
amount  of  copper  entering  into  the  amalgaai.  Thus,  paradoxical  as  it 
may  seem,  finer  bullion  is  in  reality  extracted  by  the  use  of  sulphate  of 
copper. 

Mr.  Janin  has  introduced  a  very  simple  method  of  extracting  the 
greater  part  of  the  lead  from  the  amalgam,  and  consequently  from 
the  bullion.  The  quicksilver  and  amalgam,  after  leaving  the  settlers,  is 
strained  in  sacks  suspended  in  a  large  box  filled  with  water,  which  is 
heated  with  steam  by  means  of  a  half-inch  pipe.  Lead  amalr/am,  at  the 
temperature  of  boiling  water,  remains  liquid,  and  consequently  strains 
through  with  the  excess  of  quicksilver.  A  certain  amount  of  silver  and 
of  copper  amalgam  also  passes  through.  This  is  now  run  off  into  a  smaller 
box,  cooled  with  water,  and  when  cold  is  strained  in  the  usual  way, 
leaving  an  amalgam  of  lead  containing  a  small  amount  of  the  other  met- 
als. This  lead  amalgam  when  retorted  gives  bullion  containing  from  6 
to  20  per  cent,  silver,  very  little  copper,  and  only  a  trace  of  gold.  The 
amalgam  remaining  in  the  first  sacks  gives  bullion  from  550  to  080  fine 
in  silver,  and  finer  in  inverse  proportion  to  the  amount  of  copper  in  the 
ore.  The  lead  bullion  is  shi]iped  from  here  by  slow  freight  when  suffi- 
cient accumulates  to  make  a  load. 

From  a  charge  of  ore  of  normal  character  the  bullion  extracted  by 
different  modes  of  working  would  be  nearly  as  follows : 

Amalgamated  without  chemicals 300  to  350  fine. 

Amalgamated  with  CuO,  SO^  and  NaCl,  and  not  strained 
iu  hot  water 400  to  450  fine. 

Amalgamated  with  CuO,  SO^  and  NaCl,    (   1st  amalgam  550  to  680. 


strained  in  hot  water.  (  2d  amalgam     GO  to  200. 

The  Meadow  Valley  ores  contain  on  an  average  $5  in  gold  to  every 
in  silver.  This  proportion  is  very  constant.  Of  this  gold  from  45 
to  55  per  cent,  is  extracted.  The  bullion  contains  from  .0003  to  .0015 
parts  gold.  Occasionally  a  bar  will  contain  as  high  .003  parts,  and  at 
other  times  so  little  that  it  is  not  tJiken  account  of.  As  I  liave  re- 
marked, the  average  ($125)  ore  contains  only  from  40  to  50  per  cent,  of 
the  silver  as  chloride ;  in  what  state  the  remainder  is  present  I  am 
not  pre^iared  to  say,  but  probably  as  a  sulphide,  x^ossibly  as  an  oxide, 
these  being  the  two  combinations  which  yield  most  readily  to  the  action 
of  salt  and  sulphate. 

The  ore  is  admirably  adapted  to  concentration.  The  "  pay  "  appears 
to  be  mainly  in  a  "  heading  "of  gray  carbonate  of  lead,  very  easily  sep- 
arated iu  the  sands.  The  gangue  is  quartz,  the  country  rock  quartzite. 
All  the  tailings,  after  leaving  the  agitators,  11  ow  into  a  tank  from  which 
they  are  raised  by  a  China  pump  to  a  second  tank,  and  from  there  dis- 
tributed over  two  concentrators.  The  tailings  assay  on  the  average 
about  $25,  and  the.  concentrations  will  range  from  $150  to  $300,  accord- 
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ing  to  tlie  amount  of  water  used  in  concentration.    Tlie  apparatus  is 
self-discli  argiu  g. 

One  serious  drawback  in  the  working  of  lead  ores  is  tlie  large  loss  of 
quicksilver.  Tiie  loss  of  quicksilver  in  working  free  ores  increases  with 
the  richness  of  the  ores.  1  am  informed  by  the  former  superintendent  of 
a  White  Pine  mill  that  in  milling  $100  ore  his  loss  was  a  triile  less  than 
three  pounds  per  ton.  This  is  excessive  for  free  ores,  and  it  is  probably 
due  to  the  fact  that  the  silver  was  all  present  as  chloride,  and  had  to  be 
decomposed  at  the  expense  of  the  quicksilver.  It  is  more  than  probable 
that  sulidiate  and  salt  convert  the  silver  into  the  metallic  state.  How- 
ever, it  is  necessary  to  remember  the  fact  that,  these  ores  being  richer, 
'  apart  from  the  question  of  baseness,  it  would  not  be  just  to  compare  the 
loss  of  quicksilver  with  that  sustained  by  mills  on  the  Comstock,  where 
ores  are  much  poorer. 

During  the  months  of  October  and  E"ovember  the  average  fineness  of 
bullion  from  this  mill  was  over  .800.  The  loss  of  quicksilver  per  ton 
was  respectively  2.39  and  2.40  pounds.  Both  in  preceding  and  succeed- 
ing months,  with  bullion  not  exceeding  .500  to  .600  fine,  (after  passing- 
through  the  hot-water  straining  process,)  the  loss  has  been  as  high  as 
4.76  pounds  per  ton.  This  is  due  probably  to  the  formation  of  chloride 
of  lead  and  subsequent  formation  of  subchloride  of  mercury.  Another 
source  of  loss  is  the  formation  of  lead  amalgam.  This  contains  but  very 
little  quicksilver,  having  the  dull  appearance  of  lead,  and  floats  off  in 
flakes.  Lead  unites  with  quicksilver  in  greater  proportion  than  either 
silver  or  copper. 

The  proportion  of  retorted  bullion  to  amalgam  on  the  Comstock  and 
in  White  Pine  is  as  1 :  5^-6  ;  in  amalgam  containing  a  large  amount 
of  copper  as  1 : 1-7^',   and  in  very  base  lead-amalgam  as  1 :  4. 

From  the  foregoing  remarks  it  will  be  seen  that  the  value  of  proper 
proportions  of  bluestoue  and  salt  in  working  rebellious  ores  is  established 
beyond  a  doubt.  ,  There  are  some  drawbacks  attached  to  the  "  process," 
which  are,  however,  more  than  overcome  by  its  advantages.  These 
drawbacks  are — 

1st.  Destruction  of  muUer  plates  and  castings,  w^hich  are  strongly  at- 
tacked by  chloride  of  copper.  The  sam6  evil  is  encountered  in  working- 
roasted  ores  containing  much  copper. 

2d.  The  greater  loss  of  quicksilver. 

3d.  The  formation  of  baser  bullion. 

This  last  oi)jection  does  not  hold  good,  as  has  been  shown,  on  ores 
the  yield  of  which  is  so  materially  increased  by  the  aid  of  chloride  of 
copper  as  is  the  case  with  ours. 

I  am  indebted  for  the  important  data  given  above  to  Mr.  Alexis  Janin, 
the  accomplished  superintendent  of  the  Meadow  Yalley  Mill. 

Mills  and  mining  claims. — Prior  to  the  erection  of  the  Meadow  Yalley 
Mining  Company's  mill,  Eaymond  and  Ely  erected  a  five-stamp  mil>  at 
Meadow  Valley.  These  gentlemen  were  the  owners  of  the  Burke,  the 
Creole,  and  .other  mines  in  this  district.  Subsequently  to  the  erection 
of  this  mill  a  second  one  of  ten  stamps  was  built  in  Meadow  Yalley  by 
James  Mee,  who  had  a  contract  with  Raymond  &  Ely  for  working  15,000 
tons  at  $25  per  ton,  guaranteeing  no  perceuta.Q-e.  The  Eaymond  &  Ely 
property  was  recently  incorporated  in  San  Francisco.  Up  to  the  time 
of  the  purchase  of  this  property  by  San  Fran(nsco  capitalists,  the  aver- 
age percentage  extracted  from'  all  ores  worked  at  the  two  mills  above 
mentioned  was  42.90  per  cent.  It  is  needless  to  say  that  they  worked 
without  chemicals.  They  have  now  struck  a-body  of  free  ore  and  are 
doing-  well. 
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There  are  otlier  incorporated  companies,  but  their  claims  not  having 
as  yet  produced  much  ore  are  not  talked  of. 

These  are  the  Meadow  Valley,  Western  Extension,  and  the  Pioche 
Silver  Mining  Company.  The  claim  of  the  No.  7  Mining  Company  was 
recently  purchased  by  the  Meadow  Valley  Mining  Company  for  $100,000 
and  merged  into  this  comi)any. 

The  principal  companies  operating  in  this  district,  and  the  mills  run- 
ning, up  to  the  end  of  the  calendar  year  1870,  may  be  briefly  catalogued 
as  follows : 

Meadow  Valley  Mining  Company. — Capital  stock,  $6,000,000,  in  60,000 
shares,  at  $100;  value  of  stock  ab  joresent  quotations,  $30  to  $35, 1,600 
feet. 

Meadoic  Valley  Western  Extension  Mining  Company. — Capital  stock, 
$600,000,  6,000  shares,  at  $100,  quoted  at  $6 ;  shaft,  150  feet  on  three- 
foot  vein ;  very  little  prospecting  done ;  200  feet. 

Raymond  &  Ely  Mining  Company.— GaintRl  stock  $3,000,000,  30,000 

shares,  at  $100,  quoted  at  $20  to  $21 ;  feet,  comprise  the  Burke 

and  Creole  mines  and  others. 

Fioclie  Silver  Mining  Company. — Details  unknown. 

The  district,  of  course,  abounds  in ''  outside  claims"  of  various  degrees 
of  merit.  The  above-mentioned  are  the  only  prominent  ones,  with  the 
exception,  perhaps,  of  the  Washington  mine,  not  incorporated  as  yet. 

Mills. — Meadow  Valley  Mining  Company's  mill,  30  stamps,  55  to  60 
tons  capacity;  Mee's  mill,  10  stamps,  18  tons  capacity;  Eaymond  and 
Ely's  old  mill,  5  stamps,  7  tons  capacity. 

In  jjrocess  of  erection,  (will  be  completed  in  a  few  weeks:)  Chicago 
Mill,  10  stamps — a  custom  mill. 

The  country  around  Pioche  City  is  excessively  dry  and  barren.  Water 
has  to  be  hauled  into  the  city  a  distance  of  several  miles,  and  is  sold  at 
the  rate  of  6  cents  per  gallon. 

Dry  Valley,  where  the  Meadow  Valley  Mining  Company's  mill  is  sit- 
uated, is  ten  miles  from  Pioche  City.  Water  is  conveyed  to  the  mill  by 
means  of  a  ditch  three  miles  long.  Meadow  Valley  is  an  oasis  in  this 
desert.  Water  is  here  abundant.  There  is  a  Mormon  settlement,  Panaca 
City,  in  this  valley,  where  vegetables,  &c.,  are  cultivated. 

The  Yellow  Fine  mining  district  was  visited  by  Mr.  C.  A.  Luckhardt, 
mining  engineer,  during  the  summer.  He  has  furnished  me  with  the 
following  report : 

The  northern  and  eastern  part  of  the  State  of  Nevada,  celebrated  for 
its  mineral  wealth,  is  densely  iDopulated  in  comparison  to  its  western  and 
southern  portion,  where  an  area  of  nearly  one  hundred  and  forty  square 
miles  is  still  uninhabited  by  white  men,  and  but  superficially  explored. 

On  the  thirty-sixth  j)arallel,  in  Lincoln  County,  about  ten  miles  north 
of  the  boundary  line  of  California,  lies  Yellow  Pine  mining  district,  com- 
prising an  area  of  twenty  miles  east  and  west  by  sixty  miles  north  and 
south.  A  range  of  moantains  termed  Mountain  Spring  Eange  slopes 
gradually  southward,  leaving  Nevada  and  entering  Californi;^,  and  form- 
ing one  of  the  boundaries  of  that  great  basin  which  stretclies  from  the 
Providence  Mountains  southwestward  for  one  hundred  and  forty  miles 
to  the  Pacific  Coast  Eange,  and  northwestward  for  one  hundred  miles 
and  over  to  the  southeasterly  slopes  of  the  Inyo  or  White  Mountains. 
The  southern  extension  of  the  Mountain  Spring  Range,  called  the  Potosi 
Mountains,  forms  the  greater  portion  of  Yellow  Pine  mining  district. 

The  district  is  bounded  north  by  the  Mountain  Spring  Eange ;  east  by 
the  Opal  Mountains ;  south  and  west  by  a  dry  lake,  which  is  a  portion 
of  the  basin  above  spoken  of,  and  called  Mesqiiit  Valley.    The  nearest 
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mining  districts  to  Yellow  Pine  are :  to  the  north,  the  'New  York  district 
and  Pabrauagat;  to  the  west,  the  Amargoza  mining  district;  to  the 
sonth,  the  Clark  district;  and  to  the  east,  the  El  Dorado  mining  district. 

Besides  the  settlements  of  these  districts,  the  nearest  towns  to  Yellow 
Pine  are  Callville,  sixty  miles  in  an  easterly  direction,  and  Fort  Mojave, 
a  Government  post,  eighty-five  miles  in  a  southeasterly  direction,  both 
situated  on  the  Colorado  Eiver.  At  present  Yellow  Pine  is  reached  from 
the  Pacific  coast  by  the  old  Salt  Lake  route,  a  distance  of  two  hundred" 
and  eighty  miles  from  Los  Angeles  via  San  Bernardino,  over  which 
passes  all  the  travel  of  this  entire  southern  country  from  west  to  east^ 
and  vice  versa.  The  Colorado  Eiver,  passing  about  fifty  miles  directly 
east  of  Yellow  Pine,  is  navigable  for  five  months  of  the  year  as  far  up 
as  Callville,  and  a  wagon-road  is  under  construction,  which  will  change 
the  present  western  desert  route  from  Yellow  Pine  to  one  crossing  the 
Opal  Mountains  to  the  Colorado  River,  and  following  it  to  Fort  Yuma, 
a  distance  of  about  two  hundred  miles,  where  steam  navigation  com- 
mences up  the  river  or  down  the  coast. 

The  Potosi  Mountains  have  an  altitude  varying  from  5,000  to  6,300 
feet.  They  are  a  very  rugged  chain,  with  deep  and  abrupt  caiions.  They 
have  a  general  north  and  south  course.  The  prominent  points  in  the 
vicinity  are :  Charleston  Peak,  8,500  feet,  situated  in  Mountain  Spring 
Eange;  Potosi  Peak,  G,400  feet,  situated  in  Potosi  Mountains;  Clark 
Mountain,  G,000  feet,  belonging  to  Clark  mining  district,  and  situated  in 
the  Opal  Mountains. 

The  greater  j)art  of  Yellow  Pine  district  consists  of  hilly  and  moun- 
tainous country,  covered  with  cedar,  juniper,  and  nut-pine,  in  the  lower 
hills  to  an  average  of  eight  cords  per  acre,  farther  up  in  the  mountains 
to  ten  cords.  Tlie  price  of  cordwood  is  $2  50  and  that  of  charcoal  16 
cents  per  bushel  at  Yellow  Pine. 

On  the  higher  plateau,  north  of  the  district  and  in  its  northern  por- 
tion, occur  at  intervals  patches  of  land  fit  for  agriculture,  but  of  limited 
dimensions,  until  the  valley  is  reached,  which  runs  in  a  southeasterly 
direction  for  seventy  miles  in  length,  formed  by  the  Vegas  and  Mountain 
Spring  Eange,  toward  the  Colorado  Eiver,  where  larger  tracts  of  fertile 
soil  are  met  with.  Some  of  these  have  been  settled  partly  by  farmers 
and  the  various  mining  companies  of  the  vicinity,  and  are  yielding  fair 
crops. 

In  the  southern  portion  of  ISTevada,  for  miles  and  miles,  nameless 
mountains  and  valleys  are  met  with,  and  people  have  settled  only  where 
mines  have  been  discovered ;  but  there  is  no  doubt  that  larger  tracts  of 
good  soil  exist  in  the  highlands  north  of  Yellow  Pine,  to  which  country 
no  attention  has  yet  been  paid.  All  the  mountainous  country  northwest 
of  the  basin,  including  Yellow  Pine  district,  abounds  in  sweet-water 
springs,  carrying  from  ^^  to  9  inches  of  water,  while  in  the  low  desert 
lands  west  of  the  district  only  alkaline  waters  are  found.  Yellow  Pine 
is  not  a  new  district.  Work  now  visible,  done  years  ago,  such  as  ruins 
of  old  furnaces,  shafts,  and  tunnels,  and  tradition,  show  that  it  has  been 
known  as  a  "Potosi"  to  the  old  Spanish  priests  employed  at  the  different 
missions  in  California,  and  also  to  the  Mormons,  many  years  ago.  The 
reasons  for  abandonment  by  them  are  not  known,  but  it  is  certain  that 
large  amounts  of  lead  have  been  produced  for  home  consumption,  re- 
gardless of  its  silver  value.  The  Indians  occupying  the  country  in  the 
immediate  neighborhood  of  Yellow  Pine  are  Pah-Utes,  a  very  indolent, 
lazy  tribe.  They  do  not  cultivate  their  soil,  and  are  not  dangerous. 
They  relinquish  their  timber  lauds  gradually  to  the  while  settlers  by 
peaceable  exchanges  for  the  necessaries  of  life,  and  a  few  energetically 
administered  lessons  would  soon  teach  them  to  regard  theft  asa  crime. 
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The  rocts  of  TelloTT  Pine  as  \rell  as  tliose  composing'  (lie  country  north, 
of  it  have  been  disturbed  principally  by  volcanic  agencies ;  and  in  places 
they  have  been  metamorphosed. 

The  limestone,  which  is  very  often  capped  by  inotamorphic  conglome- 
rates, has  been  penetrated  by  eruptive  rocks  of  various  cliaracter,  which 
]iave  overflowed  both.  In  places  they  resemble  a  very  iwrous  lava,  and 
form  vertical  bluffs  often  showing  Mrge-sized  cavities.  Belts  of  lami- 
nated bluish  limestone,  full  of  minute  crystals  of  iron  pyrites,  almost 
resembling  a.  slate,  intersect  at  various  angles  the  general  strike  and  dip 
of  the  blackish  compact  siliceous  limestone,  which  is  the  predominant, 
and  at  the  same  time  the  vein-bearing,  rock  of  the  district.  Subordinate 
to  it,  ferruginous  dolomite  is  found.  The  gangue  rock  is  generally  calc- 
spar,  with  quartz,  caicite,  anhydrite,  and  brownspar ;  with  them  occur 
the  following  ores :  galena,  with  a  variable  percentage  in  silver.  It 
occurs  coarsely  crystallized,  poor  in  silver,  and  iinely  crystalline,  almost 
granular,  carrying  a  larger  percentage  of  silver.  Accompanying  this, 
l)yrites  of  iron  and  copper  in  all  stages  of  decomposition,  and  zinc  and 
antimony  blende  are  found,  but  the  latter  not  in  sufficient  quantities  to 
be  a  material  detriment  to  the  ores. 

The  veins  of  the  district  are  of  various  width,  ranging  from  2  to  30 
feet.  Near  the  surface  they  are  generally  irregular ;  the  walls  can  in 
many  instances  not  be  defined.  The  disturbances  above  named,  aided 
by  the  speedy  decomposition  of  the  rocks  carrying  iron  i)yrites,  are  the 
cause  of  the  frequent  recurrence  of  so-called  blind  ledges,  to  which  I 
attribute  the  fact  that  up  to  the  present  time  not  more  metalliferous 
veins  have  been  discovered. 

Near  the  surface  the  generality  of  the  veins  represent  masses  of  large 
ore-boulders  and  country  rock  thrown  together,  and  in  places  cemented 
by  a  calcareous  earthy  mass,  which  are  often  the  only  indications  of  the 
existence  of  a  vein  in  the  vicinity.  Regularity  becomes  rapidly  appar- 
ent, however,  as  depth  is  attained  ;  the  walls  still  broken  in  places  begin 
to  show  themselves,  and  the  vein  partakes  of  a  more  uuiform  character. 
The  ore  near  the  surface  exists  in  detached  bodies  of  various  sizes  dis- 
tributed through  the  entire  vein,  penetrating  sometimes  the  hanging 
wail ;  but  as  explorations  proceed  in  depth,  these  bodies  run  generally 
into  narrower  and  wider  seams  lying  close  to,  and  running  parallel  with, 
the  foot-wall,  and  containing  ore  more  concentrated  and  richer. 

Few  mines  have  been  explored  as  yet,  but  their  general  appearance, 
and  the  occurrence  of  such  large  detached  solid  ore  boulders  as  are  often 
met  with  on  the  hill-sides  and  in  the  washes,  lead  me  to  expect  the  dis- 
covery of  wide  veins  and  large  ore-deposits  in  the  future.  At  ]iresent 
the  only  noteworthy  ones  are  the  Comet,  Excelsior,  War  Eagle,  Red 
Warrior,  and  Nut  Pine  veins;  and  as  it  is  only  twelve  months  since 
mining  has  been  taken  up  again  in  the  district,  the  work  done  on  these 
is  very  limited.  This  is  the  more  to  be  expected  as  a  great  nmny  obsta- 
cles have  to  be  overcome  by  the  first  settlers  in  all  of  these  districts 
surrounded  by  deserts. 

Besides  several  private  individuals  owning  and  working  veins,  the 
Silver  State  Mining  Company  and  the  Excelsior  Mining  Company  are 
operating  in  the  district.  I  shall  describe  two  mines,  one  of  each  com- 
pany, and  of  different  character,  and  these  will  give  a  good  idea  of  the 
character  of  all  tliose  discovered  so  far. 

The  Comet  mine  is  owned  by  the  Silver  State  Mining  Company, 
■who  have  located  a  town-site — Crystal  City,  named  after  the  si)rings 
of  the  immediate  vicinity — on  the  old  Salt  Lake  route,  about  three 
and  one-half  miles  from  Mesquit  Valley,  and  in  the  southern  portion 
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of  tlie  district.  Here  several  buildings  have  been  erected.  About  one 
mile  southeast  from  and  GOO  feet  above  Crystal  City,  on  tlie  south- 
western outrunners  of  the  Potosi  Mountains,  at  a  total  elevation  of 
6,100  feet  above  the  level  of  tlie  sea,  lies  the  Comet  mine,  connected,  by 
a  wide,  well-beaten  trail  with  the  totvn-site.  It  is  at  present  the  ]»ro:n- 
iuent  vein  of  the  district,  is  very  massive,  has  compact,  blackish  limestone 
as  underlie  and  dolomite  as  overlie.  Its  course  is  north  20°  Avest ;  the 
dip,  from  20°  to  30°  east.  It  shows  itself  along  a  vertical  blufi"  of  ovef 
100  feet,  where  the  foot-wall  is  plainly  discernible,  and  can  be  traced 
for  2,000  feet  and  more.  The  hanging  wall  is  not  plainly  traceable,  ow- 
ing partially  to  the  disturbances  which  the  mountain  has  sutiered,  and 
partially  to  the  advanced  state  of  decomx^osition  and  crumbliag  to  which 
dolomite  is  subject  when  exposed  to  the  influence  of  the  weather. 

Work  was  commenced  by  a  cut  at  the  bluff  on  the  western  slope  of 
the  mountain,  which  exposed  the  vein  for  30  feet  in  width  and  40  feet 
in  length,  presenting  a  mass  of  ore  and  country  rock,  the  former  pre- 
dominating by  far.  An  incline  of  40  feet  traverses  the  vein  diagonally 
below  this  cut;  and  here  horizontal  drifts,  70  feet  long,  have  been  run 
on  the  vein.  The  lower  workings  show  the  metal  to  exist  in  seams  and 
bunches,  varying  from  4  to  9  feet  in  width,  of  solid  compact  ore,  sepa- 
rated by  barren  bunches  of  gangue.  These  bunches  and  seams  of  ore 
at  the  surface  are  as  likely  to  yield  5  as  500  tons  of  ore  5  there  is  no 
regularity  observable  in  their  occurrence. 

According  to  the  crystalline  structure  of  the  galena,  the  ores  are  either 
rich  or  poor,  the  coarse  being  poorer  than  the  fine  galena ;  and  the 
larger  the  proportion  of  antimony  in  the  ore,  the  less  the  amount  of 
silver.  This  renders  assorting  by  hand  not  difficult.  A  sample  of  ore, 
regardless  of  waste  from  ore-seams  of  6  inches  to  11  feet  in  width,  taken 
along  the  vein  for  336  feet  in  length,  gave  31  per  cent,  lead  and  83G  09 
silver  per  ton,  and  no  gold.  The  same  sample,  as  it  would  be  extracted 
in  working  on  a  large  scale,  yielded  50  j)er  cent,  lead  and  $47  19  silver 
per  ton. 

There  are  three  classes  of  ore  which  1  sampled,  observing  their  pi-o- 
portion  to  one  another  as  they  exist  in  the  vein,  in  order  to  get  at  the 
actual  merit  of  the  whole,  viz : 

1.  The  coarse  galena,  accompanied  by  antimonite  and  blende,  taken 
from  a  bunch  G  feet  v/ide  in  the  incline,  which  in  working  the  mine  will 
yield  probably  one-half  of  the  entire  ore-bulk  of  the  vein,  ga\"e  C7  per 
cent,  lead  and  $43  79  silver  per  ton. 

2.  The  finer,  closer  crystallized  galena,  as  it  occurs  in  the  lower  works 
and  southward  from  the  cut,  carrying  lead-ochre,  pyromorphite,  and 
minute  crystals  of  polybasite,  and  which  forms  about  one-third  of  the 
bulk  of  the  ore  of  the  entire  vein,  one  sample  yielded  50  per  cent,  leatl 
and  $G0  02  silver  per  ton  5  another  sample  yielded  54  per  cent,  lead  and 
$G4  75  silver  per  ton ;  and  a  sample  taken  from  a  pocket  containing 
probably  800  pounds  of  ore  yielded  42  per  cent,  lead;  and  8127  10  silver 
per  ton. 

3.  The  fine-grained  galena  carrying  much  antimony,  of  a  fibrous  tex- 
ture, as  it  occurs  in  small  seams,  intersecting  nearly  all  the  ore-seams 
in  the  mine,  and  which  may  be  called  one-sixth  of  the  ore-bulk  of  the 
vein,  ga^-e  21.3  per  cent,  lead  and  $33  OG  silver. 

Taking  these  proportions  of  the  three  classes,  the  average  would  be 
an  ore  of  54;^-  per  cent,  lead  and  $48  11  silver,  as  it  ciiu  be  taken  fortii- 
with  from  the  mine.  This,  however,  may  be  improved  by  assorting  in 
mining  (causing  a  probable  loss  of  15  per  cent,  of  the  ore)  to  05  per  cent, 
lead  and  8G0  silver  per  ton. 
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The  entire  eAcavations  made  at  the  mine  represent  8,313  cubic  feet, 
and  as  the  vrork  no^v  stands  to  view  two-fifths  ore  yield  of  the  above- 
stipulated  quality  (from  55  to  G4  per  cent,  lead  and  $45  to  $G0  silver 
value)  to  three-filth  Tvaste,  may  be  depended  upon. 

The  company  have  extracted  95  tons  of  selected  ore  now  piled  on  the 
dump,  of  G3  per  cent,  lead  and  $o6  54  silver  per  ton,  and  about  200 
tons  of  ore,  which,  when  assorted,  wdl  yield  probably  100  tons  of  the 
above  average.  The  company  had  one  ton  of  selected  ore  experimented 
upon  by  Mr.  Taylor  at  San  Francisco,  giving  GO  per  cent,  lead  and  bul- 
lion of  $225  silver  value  per  ton,  which  would  represent  -$135  silver  value 
in  the  ton  of  ore. 

The  Excelsior  inine  is  the  property  of  the  Excelsior  Company  of  Los 
Angeles.  It  is  situated  thirty-five  miles  by  wagon-road  in  a  northerly, 
direction  from  Crystal  City,  in  the  Charlston  Mountains,  which  are  a 
portion  of  the  Mountain  Spring  Eange.  The  vein  has  a  general  north- 
easterly course,  and  dips  35^  west.  It  is  bounded  on  the  southeast  by 
heavy  belts  of  grayish  sandstone,  running  j)arallel  with  the  vein,  and 
has  a  bluish,  compact  limestone  as  overly.  The  vein-matrix  is  princi- 
pally broTvnspar;  calcspar  and  quartz  occur  in  places  subordiuately. 
The  ore  is  argentiferous  galena,  accompanied  by  copper  ores.  Its  ele- 
vation is  5,G00  feet  above  sea-level.  The  outcrop  has  been  followed  for 
70  feet  north  and  south,  stands  in  bold  relief  from  2  to  4  feet  in  width, 
and  carries  875  silver  value  per  ton,  combined  with  30  per  cent.  lead. 
The  ore  is  not  as  rich  in  lead,  and  the  character  of  the  vein  is  entirely 
different  from  that  of  the  Comet.  It  does  not  carry  as  much  antimouj^, 
less  blende,  and  copper  takes  the  place  of  the  iron  of  the  Comet.  The 
vein  shows,  besides  smaller  seams,  a  width  of  If  feet  of  ore  lying  near  and 
running  parallel  with  the  foot- wall,  widening  and  narrowing  in  places. 
An  assorted  samfsle  of  this  gave  47  per  cent,  lead  and  $94  72  silver  value 
per  ton.  The  mine  has  been  opened  bj'  a  horizontal  cut  of  55  feet  in  length, 
with  the  intention  to  cut  the  vein  at  right  angles  to  its  walls ;  but  this 
has  not  yet  been  accomplished.  A  fevr  tons  of  good  ore  have  been  ex- 
tracted, and  the  entire  work  done  looks  promising  for  the  future. 

The  two  described  veins  give  the  general  character  of  the  veins  of  the 
district ;  they  all  conform  to  these  more  or  less.  Little  work  has  been 
done  so  far,  and  the  district  has  as  yet  not  given  anj'  yield,  as  it  is  but 
in  its  infancy. 

The  facilities  for  working  the  mines  are  good ;  most  of  them  can  be 
attacked  by  tunnels.  Iron  and  copper  ores,  desirable  material  for  flux  in 
smelting,  are  plenty  in  the  vicinity;  and  at  Crystal  City  exists  a  bed  of 
clay  containing  no  iron,  little,  if  any,  lime,  and  is,  therefore,  an  excel- 
lent fire-brick  material. 

In  order  to  give  an  approximate  idea  of  the  actual  worth  of  the  dis- 
trict, I  subjoin  an  estimate  of  the  cost  of  raising  and  treating  12  tons  of 
ore,  worked  and  extracted  under  the  present  circumstances.  Twelve  tons 
of  ore  can  be  extracted  in  twenty-four  hours  by  four  men.  Taking  the 
above  estimated  average  of  $48  11  silver  value  with  54^  per  cent,  of  lead, 
i.  €.,  the  ore  unassorted,  we  have — 

A.  Cost  of  mining: 

Seven  hands  in  all,  at  $4 $28  00 

Eough-assorting  on  dump,  at  $1 12  00 

Timbering,  tools,  &c.,  at  75  cents  per  ton 9  00 

Transportation  to  smelt- works  at  Crystal  City,  at  $3  per  ton. . .  36  00 

Total  cost 8o  00 

equal  to  $7  09  per  ton. 


CONDITION    OF    MINING   INDUSTRY NEVADA. 


B.  Cost  of  beneficiation : 
Extra  assorting  at  the  smelting  works,  (if  necessary,)  at  $1  per 


ton 


Crushing  the  ore  in  a  Blake- s  crusher,  at  $2  i)er  ton 

Wear  and  tear  of  machinery,  furnace  repairs,  at  $3  per  ton. . . 

Two  galemadores,  each  G  tons  capacity : 

Labor,  four  hands,  at  $5 $20  00 

Three  cords  fuel,  at  $4 12  00 

Stack  furnace,  12  tons  capacity  : 

Labor,  four  hands,  at  $6 24  00 

264  bushels  of  coal,  at  16  cents 42  24 


Extra  la,bor  at  smelting  works,  four  hands,  at  $4. 


^12  00 
24  00 
3G  00 


32  00 


66  24 
10  00 


Total   - 186  24 


Cost  of  beneficiation,  therefore,  $15  52  per  ton. 

If  smelting  is  carried  on  properly,  at  least  80  per  cent,  of  the  assay 
value  of  the  lead  and  90  per  cent,  of  the  silver  value  ought  to  be  ob- 
tained, representing,  therefore,  43.4  i^er  cent,  lead  and  $43  29  silver 
value.    We  would  have,  therefore,  from  12  tons — 


5  tons  416  pounds  of  lead, 

say  at3  cents  per  pound.  $312  48 
519.48  dollars  in  silver. . .     519  48 


Total 831  96 


Cost  of  mining,  at  $7  09'.     $85  08 
Cost  of   beneficiation,   at 

$15  52 186  24 


Total 271  32 


Therefore,  a  x)rofit  at  the  mine  of  $560  64  from  12  tons  of  ore.  At  pres- 
ent these  5  tons  416  pounds  bullion  have  to  be  shij;)]ped ;  we  have,  there- 
fore, still  to  deduct : 

Freight  to  Los  Angeles,  at  3|  cents  per  pound $367  00 

Freight  from  Los  Angeles  to  San  Francisco,  at  h  cent 52  60 

i  10  per  cent,  in  lead,  (1041.6  pounds,) 

Loss  in  refining  bullion,  }     at  3  cents 31  24 

(  2  per  cent,  in  silver  value 10  38 

Assay  charges  on  bullion,  tax,  etc.,  2^  per  cent.,  (of  790.35  dol- 
lars    19  75 

Total 480  87 

To  sum  up,  we  have  or  12  tons  of  ore : 

Cost  of  mining $85  OS 

Cost  of  smelting • 186  24 

Cost  of  transportation,  etc 480  87 

Total 752  19 

against  value  of  5  tons  416  pounds  bullion,  total,  $831  96  5  leaving  a 
profit  of  $79  77  from  mining  and  smelting  12  tons  of  ore. 

The  above  description  and  estimates  show  that  with  economy  and 
energy  lucrative  mining  operations  can  be  carried  on  in  the  district,  not 
perhaps  at  first  with  such  magnificent  results  as  many  not  acquainted 
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"witli  tlie  facts  wliich  now  exist  in  favor  of  and  against  the  district 
would  at  first  sui^ijose,  but  with  sufficient  profit  to  justify  investment 
of  caiiital. 

It  is  quite  probable  that  actual  practical  demonstration  in  future  may 
f>rove  my  estimate  in  regard  to  the  representation  of  the  quality  and 
quantity  of  the  ores  too  low,  but  I  have  purposely  abstained  from  all 
flattery,  and,  on  the  contrary,  underrated  the  facts.  The  wealth  is  there; 
the  district  is  new ;  transportation  is  very  high,  but  this  Avill  be  reduced 
in  time ;  and  Vv^hen  smelting  is  once  taken  up  with  only  half  the  energy 
with  which  amalgamation  was  taken  in  hand  by  the  western  people, 
such  districts  as  Yellow  Pine  will  stand  among  the  foremost  in  rank. 

Tern  Flute  district  is  about  one  hundred  miles  almost  due  south  of 
Hamilton  ;  by  the  road  now  traveled  itis  one  hundred  and  forty  miles. 
This  road  passes  by  the  Current  Creek  and  Blue  Eagle  Eanch. 

The  general  prospect  of  mines  in  this  district  is  very  fair,  and  great 
confidence  in  them  is  felt  by  the  owners.  The  McKenzie  claim,  worked 
by  Judge  Thompson,  has  about  150  tons  of  first-class  ore  on  the  dump, 
and  work  is  still  progressing  in  gootl  earnest.  The  opening  from  which 
ore  has  been  taken  during  the  past  season  is  an  open  cut  nearly  40  feet 
wide,  and  now  in  about  50  feet.  The  ore  on  the  dump  is  reported  to 
assay  from  $100  to  $300.  A  tunnel  will  be  started  in  from  this  open 
cut  and  then  work  can  go  on  without  hinderance  by  the  weather.  The 
Monroe  is  sinking  an  incline ;  the  ledge  is  12  to  15  feet  wide,  with  a  pay- 
streak  of  3  feet.  Twenty  tons  of  ore  of  a.  quality  similar  to  that  of  the 
McKenzie  are  out.  The  Amazon  is  being  tested  irom  an  open  cut.  The 
ore  is  about  the  same  as  in  the  above-mentioned.  It  is  easily  worked, 
two  men  taking  out  a  ton  and  a  half  in  a  day.  The  Eattler  shows  a 
high  grade  of  ore,  and  Judge  Thompson  intends  soon  to  open  it. 
McMurry  is  working  the  Incas  and  Santa  Cruz.  All  owners  of  mines 
are  satisfied  that  at  an  early  day  they  will  be  able  to  make  a  showing  of 
ore  on  the  dumps  sufficient  to  encourage  the  erection  of  a  mill  to  work 
the  supply  of  ore  believed  to  exist  in  the  mountain.  At  present,  no 
mill  can  be  reached  conveniently.  The  Crescent  Mill  is  expected  to  be 
ready  to  start  uji  about  the  1st  of  February,  1871.  It  is  a  ten-stamp 
mill  situated  fifteen  miles  from  the  Tem  Piute  mines,  in  the  direction  of 
Pahranagat.  At  Ticapoo  Springs,  eight  miles  from  the  mines,  there  is 
enough  flov/ing  water  to  drive  a  twenty-stamp  mill,  and  in  the  vicinity  is 
plenty  of  wood — cedar  and  nut-pine. 

Besides  the  aboved-named,  the  Savage,  Silver  Peak,  Blue  Eagle, 
Demerara,  and  several  other  mines  have  been  opened  to  a  small  extent, 
principally  for  the  purpose  of  getting  enough  rich  rock  out  to  ship  for  a 
test.  A  vast  number  of  ledges  lie  entirely  idle  for  want  of  facilities  for 
reducing  the  ores. 

I  have  no  information  as  yet  in  regard  to  the  operations  of  the  Hyko 
Company,  at  Pahranagat,  during  the  year,  but  my  im^jression  is  that  no 
work  of  any  consequence  has  been  done. 

The  following  are  the  returns  of  the  mines  in  Lincoln  County  during 
the  year  ending  June  30,  1870.  They  were  kindly  furnished  me  by  Mr. 
!N.  H.  Carlow,  the  county  assessor : 
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Name  of  lode. 


Miniujr  distxict. 


Number  of 
tons. 


Value 
j}GV  ton. 


Quarter  ending  Veccmher  31,  1869. 


Savage  

Silver  Peak  . . 
Blue  Eagle.-. 

Demcrara 

iaalbec 

Virgin  Silver. 
Santa  Eita. .. 

Springer . 

List 

Crescent." 

Eiclimoud  . . . 

Massillon 

Highland  . . . . 
Bul'ke 


Tern  Piute 

do 

do 

do 

do 

Pahranagat  Lake . 

do 

do 

do 


.do 


Ely 


.do 
.do 
.do 


Tons.   Lhs. 

3  1, 800 

4  1, 835 

757 

1        954 

7     1, 123 

1,309 

1, 720 

374 

973 

0 

1,  435 

308 

787 

1,000 


1 

3 

50 

1 

1 

13 


Quarter  ending  March  31,  1870. 


Service 
Pioclie . 
Burke  . 


Tern  Piute. 

Ely 

......do  ... 


Quarter  ending  June  30,  1870. 


Illinois 

Sunny  South. 

Burke 

Pioclie 


Pahranagat  Lake . 

Ely 

do 

do 


2 

47 

400 


46 

8 
COO 

*75 


1,000 
0 
0 


200 

1,218 


.f;86  31 

174  04 

204  82 

131  31 

314  18 

87  96 

233  58 

202  31 

99  25 

38  40 

110  43 

74  52 

44  92 

123  95 


152  70 

194  03 

50  00 


34  77 

74  08 

55  00 

500  00 


*  Shipped  to  San  Prancisco  by  Meadow  Valley  Mining  Company;  estimated. 

The  census  reports  2,985  inhabitants,  23  of  whom  are  Chinese,  in 
Lincoln  County.  In  this  is  included  the  Mormon  farming  population  of 
the  Eio  Virgin,  Los  Yegas,  Overton,  St.  Joseph,  St  Thomas,  West  Point, 
and  smaller  i)laces,  which  numbers  762  souls,  leaving  a  population  of 
2^223  for  the  mining  districts. 

ES3IEEALDA  COtJJ^^'TY. 

Attempts  have  been  made  during  the  year  to  revive  operations  in  this ' 
county,  a  number  of  San  Francisco  capitalists  having  interested  them- 
selves in  the  district.  Ko  reports  of  their  success  have  been  received. 
The  Eed  Mountain  gold  mines  have  produced  a  considerable  amount  of 
bullion,  but  their  condition  is  substantially  as  describecl  in  my  last 
report.  The  company's  mill  will  be,  it  is  said,  still  further  enlarged, 
and  some  further  improvements  for  cheapening  the  transportation  of 
ores  are  required,  as  the  cost  of  keeping  mules  in  that  desolate  region 
is  very  burdensome.  The  mill,  which  now  contains  fortv  stamps,  pro- 
duced about  $100,000  during  the  year  ending  June  1,  1870.  The  total 
product  of  the  county  for  the  same  period  was  reported  to  the  Census 
Bureau  as  $595,000,  in  which  the  following  sums  from  difi'erent  mills 
are  included:  Keene,  $50,000;  Tombs,  $G0,000;  Pioneer,  $40,000; 
Willson,  $100,000;  Wide  West,  $20,000;  Toung,  $40,000;  Johnson, 
$35,000 ;  Wheeler,  $50,000 ;  Greenback,  $50,000 ;  and  Bourse,  $50,000. 
The  principal  mines  worked  besides  those  already  mentioned  were  the 
Gold  Mountain,  Morgan,  Del  Monte,  Snow  -Squall,  Pocahontas,  McCor- 
mick,  Black  Sulphuret,  and  Black  Jack,  of  which  the  latter  produced 
$30,000  worth  of  ore,  and  the  rest  from  $5,000  to  $10,000  each. 
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CHAPTER  III. 


OREGO 


The  reports  from  the  mining  districts  of  Southwestern  Oregon  are 
extremely  meager.  In  Jackson  County  there  were  many  placer-claims 
operated  during  the  year,  but  they  paid  but  poorly,  the  average  yield 
from  some  fifty  of  the  principal  claims  being  but  $3  per  day  per  hand. 
Wages  are  $50  per  month,  and  other  expenses  absorb  the  remaining 
margin.  The  industry  is  falling  mainly  into  the  hands  of  Chinamen, 
who  conceal  as  far  as  possible  both  their  expenses  and  their  profits. 

In  Coos  County  there  has  been  some  successful  placer-mining.  The 
Pioneer  Company,  Colonel  John  Lane,  superintendent,  produced  some 
$12,000  during  the  year  ending  July  1,  1870.  Placer-mining  along  the 
beaches  of  jSTorthern  California  and  Oregon  has  also  been  continued, 
and  the  yield  is  reported  at  $10  per  day  per  hand  for  a  small  number 
of  men  and  for  a  precarious  season.  Stoppages  and  other  expenses 
reduce  profits  to  a  low  fignre.  It  is  found,  moreover,  that  these  beacli 
deposits,  though  apparently  renewed  after  storms,  high  tides,  &g.,  are 
not  inexhaustible,  but  may  be  gradually  worked  out  like  any  others. 
This  naturally  follows  from  their  origin,  which  is  undoubtedly  the 
quartz  veins  of  the  Coast  Eange. 

Of  quartz-mining  in  this  part  of  the  State  I  have  nothing  to  report 
this  year.  A  few  enterprises,  alluded  to  in  a  former  report,  have  been 
feebly  pushed,  but  the  extent  of  operations  has  not  been  such  as  to 
warrant  me  in  causing  a  special  examination  to  be  made.  I  am  under 
obligations  to  Mr.  Samuel  C.  Mills,  agent  of  Wells,  Fargo  &  Co.  at 
Portland,  for  the  following  figures  of  express  shipments  of  bullion  for 
1870 : 


November $160,  200 

December 212,  800 


Total 1,  547,  800 

Private    hands,     (esti- 
mated)         250, 000 


January $108,  300 

February 98,  000 

March , 18,  400 

April 88, 800 

May 43,  500 

June 165,700 

July 170,  400 

August 168,  700 

September 151,  900 

October 152,100 

The  treasure  shipments  of  Wells,  Fargo  &  Co.  in  previous  years  have 
been  as  follows : 


Total  from  Portland. . .  1,  797,  800 


1864 $6, 200,  000 

1805 5,  800,  000 


1866 


0,  400,  000 


1867 $4,  000,  000 

1868 3,  037,  000 

1869 2, 559,  000 

The  reduction  in  the  product  of  gold  is  not  so  great  as  here  appears, 
since  the  diversion  of  the  bullion  from  Eastern  Oregon  to  other  routes, 
and  the  transmission  of  considerable  quantities  in  private  hands  or 
through  bankers,  (in  1868  $640,850,  and  in  1869  $419,657,  by  a  single 
house  in  Portland,)  account  for  much  of  the  diminution. 

I  estimate  the  production  of  Oregon  and  Washington  (very  little^ 
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gold,  liowever,  having  come  during  1870  from  the  latter  Territory)  at 
$3,000,000,  the  same  as  last  year,  according  to  the  latest  statement  in 
my  report,  on  jiage  205,  which  corrects  the  estimate  of  $4,000,000  in  n]y 
introductory  letter.  The  reason  of  this  and  other  similar  discrepancies 
is  explained  elsewhere. 

As  I  have  indicated,'  the  principal  mining  industry  of  the  precious 
metals  in  Oregon  is  now  to  be  found  in  the  eastern  part  of  the  State,  on 
both  sides  of  the  Blue  Eange. 

Meager  returns  from  Canon  City  and  neighboring  districts  indicate  a 
somewhat  increased  production,  though  mainly  by  reason  of  the  influx 
of  Chinese,  who  succeed,  by  purchase  in  most  cases,  to  the  claims  for- 
merly worked  by  the  whites,  and  who,  by  their  superior  patience  and 
economy,  continue  the  production  of  gold  in  many  localities  where  it 
would  otherwise  cease.  It  is  very  difficult,  however,  to  ascertain  the 
amount  of  i)roduction  from  such  sources.  Thus  the  reports  from  sixty- 
four  placer-claims  in  Grant  County,  eleven  of  which  are  worked  by 
white  men  with  paid  labor,  and  the  remainder  by  Chinese  owners,  show 
for  the  former  a  yield  of  $4  per  day  per  hand,  and  for  the  latter  only 
$1  30.  There  is  no  doubt  that  the  Chinese  have  in  this  case  concealed 
the  actual  amount  of  their  production,  reporting  an  aggregate  of  about 
$126,000,  when  the  true  amount  must  have  been  at  least  twice  as  great. 
Some  of  the  claims  worked  by  whites  yield  during  the  season  $10,000 
or  112,000.  I  have  not  heard  of  any  "cases  during  last  year  in  which 
single  claims  have  exceeded  the  latter  figure. 

Hydraulic  mining  has  been  carried  on  to  some  extent  in  Upper  Caiion, 
Maryville,  Olive  Creek,  and  Quartz  Gulch  districts,  and  especially  at 
Granite  Creek,  where  six  claims  were  reported  in  June,  1870.  The 
average  season  is  between  four  and  five  months;  the  average  wages, 
$4  per  day  for  white  labor;  and  the  average  yield,  $8  per  day  per  hand. 
Among  the  larger  operations  are  those  of  Thompson  &  Co.,  near  Mary- 
ville, producing  about  $10,000  in  nine  months  with  four  men :  Dick 
Eagan  &  Co.,  Granite  Creek,  ten  men,  three  months,  $16,000;  W.  H. 
Clark,  Upper  Canon,  three  men,  two  mouths,  $8,000. 

Quartz-miuiug  has  made  but  little  progress  since  my  last  report. 
The  Prairie  Diggings  mine,  therein  described,  has  been  worked  some- 
what, and  reports  a  product  of  about  $10,000  for  the  year  ending  June, 
1870.  The  quartz  is  of  low  grade,  but  very  abundant  and  cheaply 
mined  and  milled.  Quartz-mining  operations  by  the  John  Day  Com- 
pany and  others  in  Elk  district  are  spoken  of  as  highly  promising,  but 
have  not  yet  attained  to  a  regular  production. 

This  part  of  Oregon  suffers  from  imperfect  and  costly  communication 
with  commercial  centers.  There  is  a  good  road  from  Canon  City  to  the 
Dalles,  and  another  (now,  I  believe,  disused)  to  Boise ;  but  the  trans- 
portation of  the  mails  exclusively  by  way  of  Umatilla  has  left  the  set- 
tlements on  the  John  Day  and  its  tributaries  stranded,  as  it  were.  The 
disconthmance,  since  the  Indian  war,  of  the  military  posts  in  this 
region  has  deprived  the  farmers  of  the  fertile  bottom-lands  of  their 
best  market,  and  checked  to  some  extent  the  further  development  of 
agriculture.  A  greater  activity  and  progress  may  be  observed  on  the 
east  of  the  Blue  Eange,  in  Baker  and  Union  Counties. 

I  am  indebted  to  Mr.  E.  W.  Eeynolds,  agent  of  Wells,  Fargo  &  Co. 
at  Baker  City,  for  much  of  the  following  information  concerning  the 
operations  of  1870  in  that  part  of  Oregon : 

The  shipments  of  Wells,  Fargo  &  Co.  from  Baker  City  for  nine  months 
of  1870  averaged  $50,000  per  month  of  gold  dust  and'  bullion,  and  the 
amount  carried  out  of  the  country  in  private  hands  may  safely  be  put  at 
H.  Ex.  10 ^^12 
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$10,000  a  montli  for  that  period.  For  the  three  months  of  comparativo 
iuactivity  $20,000  per  month  will  cover  both  express  and  private  ship- 
ments. The  total  shipments  of  gold  from  Eastern  Oregon,  exclusive  of 
Caiion  City  and  otlier  districts  west  of  the  Blue  Eange,  amount  there- 
fore for  1870  to  $000,000.  Tlie  following  items  refer  to  the  different  dis- 
tricts here  included,  with  regard  to  which  my  last  report  may  be  con- 
sulted for  particulars  of  location,  etc. : 

Pocahontas  district— The  placer-mines  of  this  district  have  done  very 
well,  considering  the  dry  season,  and  a  number  of  rich  discoveries  have 
been  made  in  the  way  of  quartz  lodes.  Among  these  the  Gunboat  lode 
is  perhaps  the  most  prominent.  It  was  discovered  beneath  a  gulch 
deposit  after  the  auriferous  dirt  had  been  washed  off.  The  surface-rock 
is  reported  to  be  worth  $100  per  ton ;  a  lot  crushed  at  the  Euckel  mill, 
Eaker  City,  containing,  it  is  said,  much  wall-rock,  yielded  $30  per  ton. 
Messrs.  Simonton  and  Olds  are  about  to  remove  the  Humboldt  Mill  from 
Eagle  Creek  to  the  vicinity  of  the  Gunboat  lode.  This  is  a  steani-miU 
of  'twenty  stamps,  and  will  run  on  custom  rock.  In  the  same  district 
the  Young  America,  (4  feet  wide,  decomposed  quartz,)  Stonewall  Jack- 
son, Kelley,  and  other  lodes  promise  to  yield  fair  milling  ore. 

Aiiburn. — Placer-mining  in  this  once  famous  district  has  not  been  very 
lively  during  the  year,  judging  from  the  business  of  the  Auburn  Canal 
Company,  which  sold  "but  little  water.  The  large  amount  of  gulch- 
mining  heretofore  done  in  this  neighborhood,  however,  has  left  the  canons 
in  excellent  condition  for  the  discovery  of  quartz  lodes,  and  accordingly 
I  am  not  surprised  "to  learn  that  several  promising  veins  have  been 
found.  One  of  these,  the  Oro  Fino,  about  half  a  mile  from  Auburn, 
promises  exceedingly  well.  It  is  owned  by  E.  M.  White  &  Co.,  and  has 
already  been  opened  to  the  depth  of  104  feet,  showing  a  vein  of  18  inches, 
carrving  free  gold  in  white  and  decomposed  quartz. 

Fort  Sumter,  Granite,  and  Olive  Creeic  districts,  in  Grant  County,  all 
did  well  in  placer-mining  during  1870. 

Humholdt  Basin  has  suffered  some  from  the  dry  season,  but  has  pro- 
duced pretty  well,  having  been  blessed  by  a  considerable  influx  of 
Chinese  from  other  districts. 

Amelia  City  appears  to  have  fallen  off  somewhat,  but  will  doubtless 
revive  when  the  completion  of  the  El  Dorado  ditch  furnishes  an  abundant 
supply  of  water. 

El  Dorado  or  Shasta*  district  promises  to  become  this  year  one  of  the 
most  important  in  Eastern  Oregon.  The  ditch  commenced  by  Carter 
and  Packwood  has  been  sold  to  a  Chicago  company,  which  has  enlarged 
it  to  8J  feet  on  the  top,  6  feet  at  the  bottom,  and  3  feet  in  depth,  thus 
giving  it  a  capacity  of  over  3,000  inches.  Fifty-two  miles  of  it  have 
been  already  completed,  and  it  is  expected  that  thirty-nine  miles  more 
will  be  constructed  this  spring,  bringing  into  camp  the  waters  of  the 
Malheur  and  Burnt  Elvers,  and  furnishing  an  unfailing  supply  to  a  large 
area  of  rich  placer- ground.  The  mines  of  Malheur  City  and  Amelia 
City  will  be  supplied  from  this  ditch.  The  name  of  the  company  is  the 
Malheur  and  Burnt  Eiver  Consolidated  Ditch  and  Mining  Company;  the 
X)resident  is  Mr.  B.  D.  Buford,  Eock  Island,  Illinois;  and  the  superin- 
tendent, Mr.  J.  H.  Johnson,  El  Dorado,  Oregon.  The  company  runs  two 
stores,  receiving  goods  direct  from  Chicago. 

Eagle  Creeic,  Cooster,  or  Koester  district  has  an  excellent  prospect  for 
the  future.     There  are  no  new  developments  reported  in  quartz-mining ; 


*  See  luy  report  of  last  year,  pp.  228,  229.    On  the  former  page  Shasta  ia  miscalled 
Sparta,  by  a  typographical  error. 
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but  the  great  hinderance  to  the  placer-mines,  the  scarcity  and  dearness 
of  water,  is  in  a  fair  way  of  removal.  Messrs.  Packwood  and  Stewart, 
of  the  old  Burnt  River  Ditch  Company  of  Eldorado,  have  surveyed  a 
ditch  to  bring-  the  Eagle  Creek  water  twenty-one  miles  into  Koester  dig- 
gings. It  will  be  completed  next  September,  at  a  cost  of  about  $50,000  ; 
and  it  is  believed  that  it  will  aiibrd  facilities  for  a  largely  increased 
production  of  gold  from  the  placers  of  this  part  of  Union  County,  which 
are  known  to  be  extensive  and  valuable.  Blue  Gulch,  Horn  Gulch, 
Maiden  Gulch,  Eed  Gulch,  and  other  localities  have  given  high  returns 
to  prospectors,  the  report  being  ''  50  cents  to  three  pans  of  dirt."  The 
gold  is  of  fine  quality. 

The  old  Ei\ckel  or  Union  mine  (see  my  report  of  last  year,  p.  230)  is 
now  worked  by  Messrs.  Brown  and  Virtue.  They  have  sunk  a  shaft 
from  the  lowest  tunnel  level,  over  50  feet,  and  intend  to  go  to  a  depth  of 
200,  drifting  east  and  west  at  100  feet.  The  presence  of  water  has  ne- 
cessitated the  introduction  of  a  pump,  which  is  worked  by  a  one-horse 
whim.  The  ledge  is  20  inches  wide  at  the  bottom  and  is  dipping  north. 
The  quartz  is  somewhat  easier  to  extract  than  it  was  in  the  upper  levels. 
The  shaft  is  G  feet  by  9.  These  workings  are  on  the  Eocky  Fellow, 
which  was  the  vein  principally  worked  by  Colonel  Euckel,  though  the 
Union,  which  is  probably  a  branch,  has  yielded  well.  It  will  be  seen 
that  operations  at  this  mine  are  confined  mainly  to  preparation  of  new 
stoping-ground,  as  might  be  expected  from  the  condition  of  the  work  as 
described  in  my  last  report.  The  foregoing  j)articulars  are  received 
from  Mr.  A.  H.  Brown,  one  of  the  present  proprietors : 

Rye  Valley  district  has  done  as  well  as  the  dry  season  would  permit 
in  placer-mining.  Some  little  prospecting  for  quartz  has  been  done,  and 
partial  success  rewarded  the  labors  of  the  seekers — W.  Green  having 
discovered  a  small  vein  of  gold-bearing  quartz  in  the  vicinity  of  "  Hum- 
phrey's Gulch, "  which  prospects  well.  This  gulch  has  remunerated  the 
placer-miners  engaged  there  for  a  number  of  years,  and  perhaps  this 
discovery  may  lead  to  a  more  extensive  exploration  of  that  locality,  x)os- 
sibly  unearthing  the  source  from  whence  these  placer-claims  have  been 
fed. 

Little  attention  for  the  past  year  has  been  paid  to  the  numerous  rib- 
bon silver-bearing  veins  discovered  in  the  district.  The  presumed  rea- 
son lies  in  other  and  more  pressing  pursuits  of  the  locators.  AVhat  little 
work  has  been  done  has  rewarded  the  prospectors  by  disclosing  ore  which, 
by  assay,  yields,  in  some  cases,  as  high  as  $572  per  ton.  The  Monu- 
mental, Green  Discovery,  Mountain,  Washington,  and  Eising  Sun  gave 
flattering  indications.  With  the  exception  of  the  two  first-named  veins, 
however,  the  large  number  of  the  locations  in  each  company  has  been 
a  serious  drawback  to  development.  But  the  time  is  drawing  near 
when,  by  law,  the  greater  portion  of  these  locations  are  declared  vacant 
through  non-i^erformance  of  work  j  and  it  is  hoped  the  claims  will  pass 
into  more  energetic  hands. 

About  30,000  feet  of  lumber  for  the  Eye  Valley  Bed  Eock  flume  was 
on  the  ground  last  December,  and  it  was  expected  that  work  would  be 
commenced  on  that  undertaking  when  the  season  permitted. 

The  following  account  of  the  early  settlement,  character,  and  present 
development  of  the  mines  of  Union  and  Baker  Counties  was  prepared 
by  Mr.  W.  H.  Packwood,  of  Baker  City : 

In  the  fall  of  1861  Mr.  Griffin  and  party  of  men,  in  prospecting  in  tlie  Blue  Mountain 
Range,  discovered  what  is  known  as  Griffin  Gulch,  a  tributary  of  South  Powder  River. 
The  gold  found  was  coarse,  and  in  sufficient  quantities  to  warrant  them  in  locating 
for  mining  purposes.    At  that  time  the  only  settlement  east  of  Blue  Mountains — I  might 
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say  in  Oregon  south  to  the  California  line,  and  eastward  to  Snake  River — was  that  of 
Mr.  B.  Brown  and  a  few  others,  in  Grand  Roude  Valley,  for  grazinj^  purposes.  George 
Abbott  and  two  or  three  other  men  had  started  beef-cattle  from  Umatilla  Valley  for 
Salmon  River  mines,  but  wore  driven  back  from  Snake  River  to  Grand  Ronde  Valley 
by  the  Indians  and  snow.  Here  they  wintered  their  cattle  without  any  loss,  and  be 
it  remembered  this  was  the  most  destructive  winter  for  cattle  since  the  first  settle- 
ment of  Oregon.  To  get  supplies  to  GriiSn  Gulch  the  miners  had  to  go  to  Walla- 
Walla,  or  the  Dalles,  a  distance  of  one  hundred  and  fifty  to  two  hundred  and  fifty 
miles. 

As  soon  as  the  fact  that  paying  gold  mines  had  been  discovered  on  the  waters  of 
Powder  River  had  become  known,  Mr.  Abbott  drove  the  cattle  designed  for  Salmon 
River  to  Bine  Canon,  where  Auburn  now  stands,  which  had  been  found  by  Mr.  Kirk- 
patrick,  George  Hall,  and  others.  Blue  Caiion  was  distant  from  the  Discovery  or  Grif- 
fin Gulch  about  four  miles.  The  character  of  the  gold  found  was  excellent,  from  fine 
grains  to  nuggets  weighing  from  one  to  three  and  more  ounces.  Mr.' Abbott  believed 
that  a  new  and  valuable  gold-field  was  discovered  here,  and  going  to  the  Dalles, 
together  with  Mr.  Knight,  bought  and  shipped  some  goods  by  pack-train  for  Blue 
Caiion.  Mr.  Du  Gay  also  arrived  with  goods  about  the  same  time ;  Messrs.  Cranston, 
Moore,  Norcross,  and  others  soon  followed  with  goods.  Before  and  after  all  these, 
miners  from  every  point  of  the  compass  came  x^ouring  in,  ready  for  anything  new  in 
the  way  of  mining.  The  town  of  Auburn  was  laid  out  in  lots  about  June  16,  1862. 
Mr.  J.  W.  Peters  and  Knight,  Abbott  &  Packwood,  had  buiklings  up  for  stores,  anci 
moved  from  their  tents  into  them  before  the  4th  of  July  following.  The  population 
in  that  vicinity  dependent  for  supplies  from  Auburn  was  not  less  than  from  three  to 
four  thousand  persons  by  September  of  the  same  year.  At  one  time,  in  1868  and  1863, 
Auburn  had  forty. stores  and  saloons.  There  was  a  large  number  of  emigrants  from 
the  States  that  year  for  Salmon  River  and  Oregon.  A  large  proportion  of  these  re- 
mained in  the  vicinity  of  Auburn  and  Powder  River  Valley. 

Auburn  is  justly  entitled  to  be  called  the  mother  of  mining  camps  in  Eastern  Oregon 
and  Western  Idaho.  From  Auburn  prospecting  parties  were  fitted  out  and  the  coun- 
try explored  in  every  direction.  Grimes's  party  discovered  Grimes's  Creek  ;  in  fact, 
the  great  Boise  Basin.  Rosa  Smith,  Jack  Long,  and  others  found  Granite  Creek,  and 
laid  out  the  town  of  Independence  on  this  creek  about  July  4,  1862.  Canon  City  was 
largely  settled  by  Auburnites.  The  Owyhee  mines  were  the  result  of  discoveries  made 
by  Uncle  Tom  Turner's  party  in  search  of  Sinker  Creek,  and  by  a  party  from  Idaho 
which  discovered  Reynolds  and  Jordan  Creek.  During  this  time  but  little  Avork,  per- 
manent in  its  character,  was  done,  miners  being  generally  on  the  hunt  for  strikes,  or 
a  big  thing.  They  did  not  begin  to  look  for  clainis  yielding  under  eight  to  sixteen 
dollars  per  day  per  hand  until  about  1864.  On  the  contrary,  each  miner  seemed  to  be 
determined  to  expend  his  last  ..dollar  before  locating.  At  the  same  time  every  miner 
brought  with  him  his  peculiar  ideas  of  a  mining  country,  formed  in  the  mines  they 
happened  to  come  from.  We  had  miners  from  California,  Australia,  Cariboo,  Florence, 
Pike's  Peak,  and  Mexico;  but  the  surface  indications  here  do  not  precisely  resemble 
any  of  the  above-named  mining  localities.  Because  it  was  not  dry  and  barren,  as  in 
most  mining  districts,  the  country  remained  almost  wholly  unprospectcd.  There  was 
another  class,  however,  that  kept  at  work,  regardless  of  the  surface  indications  in  the 
country,  and  to  this  class  is  owing  almost  entirely  the  permanent  settlement  of  these 
two  counties  as  mining  districts,  Almost  wholly  without  other  capital  than  that  ob-. 
tained  from  the  ground  worked,  they  have,  in  eight  years,  demonstrated  the  fact 'that 
Baker  and  Union  Counties  are  both  rich,  and  almost  unlimited,  except  by  their  own 
boundaries,  as  to  the  extent  of  their  placer-mines. 

The  character  of  the  mining  country  is  this :  It  is  covered  with  a  fine,  loamy  soil, 
and  with  excellent  bunch  and  rye  grass.  In  many  places  decomposed  quartz  and  float 
slate,  granite  and  volcanic  rocks,  appear,  The  general  appearance  would  lead  to  the 
belief  that  the  country  has  been  under  water  for  a  long  i^eriod  of  time,  and  that  large 
streams  of  water  have  crossed  the  country  in  a  different  direction  from  that  in  which 
they  now  run.  In  many  places  heavy  deposits  or  channels  of  washed  gravel  have 
,  been  found.  The  country  is  broken  up  iu  gulches,  flats,  and  hills,  fronting  on  and 
leading  into  and  surrounding  the  mam  large  valleys  that  lie  on  the  present  main 
streams  of  water.  In  other  words,  the  mines  are  cojifined  to  the  table-lauds  and  foot- 
hills of  the  mountains.  The  depth  of  tho  mining  lands  runs  from  almost  bare  bed-rock 
to  sixty  and  more  feet  deep,  and,  to  work  it  with  profit,  water  is  required  for  grouud- 
:,Bluicing  and  hydraulic  mining.  In  many  places  the  ground  is  sufficiently  rich  to  pay 
working  in  rockers.  The  entire  country,  up  to  this  time,  has  been  almost  wholly  de- 
pendent on  snow-water  for  mining  purposes,  and  tho  country  is  tilled,  in  almost  every 
district,  with  what  are  here  usually  called  dry  ditches.  The  fall  of  snow  is  irregular: 
some  years  the  dry  ditches  have  water  twenty  days,  other  years  from  forty  to  sixty  days. 
There  are  some  permanent  streams  that  furnish  water  sufficient  for  large  ditches ;  but 
as  these  sti'eams  cut  well  back,  and  lie  deep  down  in  the  miountains,  long  lines  of 
ditches  are  required  to  convey  them  to  tho  nijues,  and  to  build  long  ditches  capital 
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must  he  obtained.  The  liviug  streams  availaLlc  for  ditches  arc  Burnt,  Malheur,  and 
Powder  Rivers,  and  Eagle  Creek.  Among  the  lirst  ditches'  built  here  were  those  of 
Conoyer  on  Powder  River,  Davidson  &  Carter's,  and  Kirkpatrick  &  Co.'s  ;  for  Auljuru 
mines  the  Avater  being  taken  from  Elk  Creek.  The  Griffin,  Stafford,  and  Littlelield 
ditch  from  Elk  Creek  to  Griffin  Gulch.  * 

W.  H.  Pack  wood,  Abbott,  Fuller,  Ward,  and  others  organized  the  Auburn  Water 
Company  in  1862,  about  September  15th  to  20th  ;  sold  in  November  to  some  Portland 
capitalists — Messrs.  Ladd,  Brooke,  Thompson,  Ainsworth,  and  others,  Vt^ho  carrfed  the 
enterprise  through  the  next  year.  This  enterprise  was  one  of  the  greatest  inducements 
to  the  permanent  settlement  of  Powder  River  Valley,  and  the  capital  invested  bjr  the 
last-named  gentleman  is  almost  the  only  outside  carpital  ever  invested  in  these  two 
counties. 

Packwood,  Perkins,  Statsman,  and  Kitchen  built  the  Clark's  Creek  ditch  in  spring  of 

1863,  which  ditch  has  been  and  is  now  a  good  piece  of  paying  property.  The  Rye 
Valley  ditch  was  built  in  1864,  and  from  time  to  time  almost  all  the  springs  in  the 
mountains  and  streams  that  run  water  while  the  snow  lasts  have  been  improved  for 
mining  purposes.  The  main  or  living  streams  so  far  are  idle.  In  186.3,  W.  H.  Pack- 
wood,  Ira  Ward,  Robert  Kitchen,  and  J.  N.  Hull  organized  the  Burnt  River  Ditch  and 
Mining  Company.  This  was  an  undertaking  and  enterprise  of  first  magnitude,  and 
founded  mere  on  the  belief  as  to  the  general  existence  of  paying  gold  mines  on  the 
Burnt  River  and  Willow  Creek  mountain  sides  than  from  any  positive  knowledge  of 
their  existence.  In  the  fall  of  1864,  W.  H.  Packwood  hired  a  party  of  men  and  sent 
them  to  prospect  the  Willow  Creek  side  of  the  mountain.  They  found  from  a  color  to 
three  bits  to  the  pan,  gold  coarse  order.  They  could  find  it  in  almost  every  place,  in 
the  fiats,  hills,  and  gulches,  in  paying  quantities.  In  the  fall  of  1863,  A.  C.  Goodrich 
ran  trial-lines  for  a  ditch.  In  1864,  Charles  Barrett,  civil  engineer,  surveyed  and  staked 
the  line  for  a  ditch  from  Burnt  River  to  Shasta  Pass  or  Gap. 

Now,  to  understand  the  character  of  the  enterprise,  it  is  necessary  to  know  that  Burnt 
River  and  Willow  Creek  are  two  sti-eams  rising  in  a  spur  of  the  Blue  Mountain,  and 
running  parallel  with  each  other  a  distance  of  from  forty  to  fifty  miles,  separated  by  a 
dividing  mountain  that  rises  in  altitude  from  one  to  three  thousand  feet.  The  slojies 
of  the  divide  separate  Burnt  River  and  Willow  Creek  from  each  other,  on  an  average, 
about  fifteen  miles.  Now,  the  object  of  the  company  in  selecting  Shasta  Pass — a  low 
gap  in  the  main  divide — was  to  run  a  line  of  ditch  in  such  manner  as  to  command 
both  sides  of  the  mountain.  By  Mr.  Barrett's  survey,  the  distance  from  Burnt  River 
to  Shasta  Pass  was  found  to  be  over  eighty-eight  miles  for  line  of  ditch.  By  command- 
ing Shasta  Pass  as  a  terminal  point,  it  was  believed  by  the  company  that  their  line 
would  command  a  larger  extent  of  placer-mines  than  was  ever  before  commanded  by 
any  ditch  in  the  history  of  mining  in  California  or  elsewhere.  From  Shasta  Pass,  the 
ditch-line  could  be  extended  on  the  Willow  Creek  slope  a  distance  of  about  thirty 
miles  to  Snake  River.  On  the  Burnt  River  slope,  it  could  be  prolonged  sixty  and  more 
miles.  Snake  River  being  the  only  limit  to  its  extension.    After  Mr.  Barrett's  survey  in 

1864,  the  Indians  were  hostile  for  over  two  years,  so  as  to  render  life  and  property 
unsafe,  and  »o  further  work  was  done  until  1867.  At  this  time  Mr.  T.  J.  Carter,  of 
Portland,  became  interested  in  the  company,  and  work  was  resumed  in  June,  1867 — 
Mr.  T.  J.  Carter,  president,  and  W.  H.  Packwood,  secretary ;  capital  stock,  0144,000. 
In  1867, 1868,  and  1869,  the  company  completed  nearly  fifty-eight  miles  of  the  main  line, 
commencing  at  Shasta  Pass  and  running  to  water.  They  expended  over  §100,000  on 
the  work  of  construction  in  that  time.  Their  line  of  ditch  in  these  fifty-eight  miles 
took  in  the  small  streams  fed  by  snow,  and  had  tajiped  East  Camp  Creek,  In  the 
spring  of  1870,  the  company  puddled  their  ditch  with  the  snow-water  and  Cami^  Creek, 
and  had  water  for  sale  for  a  few  weeks  on  the  Willow  Creek  side  of  the  mountain. 
The  water  sold  by  them  realized  an  average  of  about  60  cents  per  inch  for  ten  hours'  use. 

In  the  spring  of  1869,  Mr.  Uriah  Perry,  an  old  ditch-man  in  California,  came  into 
this  country,  and  having  examined  the  mines,  and  knowing  practically  that  Burnt 
River  and  Malheur  were  the  only  available  living  streams  of  water  in  this  country, 
and  that  the  placers  were  extensive,  he  projected  forming  a  com];)any  in  lowti  and 
Illinois  for  the  purpose  of  securing  the  water  rights  and  mining  extensively.  He 
ehlisted  Mr.  J.  H.  Johnson,  who  went  back  to  Chicago  and  there  succeeded  in  inducing 
Mr.  Buford,  of  Rock  Island,  to  come  out  and  examine  the  country.  The  result  was, 
after  some  weeks'  examination,  that  Mr.  Buford  purcha.sed  nearly  the  entire  stock  and 
control  of  the  Burnt  River  Ditch  Company's  property,  including  large  tracts  of  mining 
land,  on  liberal  terms,  fair  profit  to  seller  and  purchaser.  Mr.  Buford,  being  a  man  of 
great  wealth,  proposed  to  double  the  size  or  capacity  of  the  ditch  constructed  by  Carter 
and  Packwood.  Their  ditch  was  designed  to  convey  and  store  up  sufiicieut  water  to 
furnish  about  2,000  inches  for  ten  hours.  Mr.  Buford's  directions  would  require  the 
ditch  to  be  enlarged  to  about  8  feet  top,  6  feet  bottom,  able  to  carry  water  3  feet  deep. 
Mr.  Johnson,  secretary  and  superintendent  for  the  company,  pressed  the  work  in  good 
and  bad  weather,  from  October,  1870,  to  January,  1871,  and  has  the  ditch  about  com- 
pleted to  the  size  above  named,  or  very  near  it.    A  light  wagon  or  buggy  can  be  driven 
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in  the  ditch,  and  two  lioracmen  cauridetlirongli  it  abreast  comfortably.  This  company 
is  kno\Yuasthc  Malheur  and  Burnt  Eiver  Consolidated  Ditch  and  Mining  Company; 
Mr.  Buford,  president ;  J.  H.  Johnson,  secretary;  capital  stock,  ^1,000,000.  Mr.  Buford 
having  secured  the  Malheur  Eiver  water,  this  company  now  own  and  control  all  the 
availal)le  living  water  for  mining  purposes  in  these  disti'icts,  to  wit :  Eldorado,  Malheur, 
Ameliii  City.  Eye  Vallej^  district,  Clark's  Creek,  and  Burnt  Eiver  Slope — say,  at  a  low 
estimate,  raining  districts  that  together  would  form  one  district  sixty  miles  long  by 
ten  to  twenty  wide. 

All  the  water  in  this  district  is  from  the  snow,  or  natural  water,  and  usually  it  only 
affords  a  supply  for  a  small  number  of  claims  for  a  few  weeks.  This  is  the  lal'gest 
ditch  in  the  State  of  Oregon,  and  will  be  one  of  the  longest  on  the  Pacific  coast  when 
completed,  as  in  time  it  Avill  be  extended  sixty  miles  from  Shasta  Pass.  About  thirty 
miles  more  will  finish  the  main  line  or  trunk,  and  the  comjoany  intend  doing  that  work 
early  this  spring.  One  objection  to  long  ditches  is  loss  from  evaporation.  This  lino 
of  ditch  lies  on  the  north  and  west  side  of  the  mountain,  and  has  for  feeders  on  the 
line  not  less  than  eighteen  streams  of  water  that  run  from  5  to  100  inches  each,  and 
should  more  than  make  good  all  loss  by  evaporation.  The  country  through  which  the 
line  runs  is  a  favorable  one  for  ditching,  being  a  clay  loam  and  slate  country.  The 
ditch,  when  completed  for  running  water,  may  cost  from  two  hundred  and  fifty  to  three 
hundred  thousand  dollars.  Very  many  will  say  :  Will  the  country  and  mines  justify 
the  investment  ?  We  have  no  hesitation  in  saying  it  will  pay  for  an  investment  of 
$1,000,000  for  water  to  supply  the  named  mining  districts  by  the  owners  using  even  ordi- 
nary care  in  the  management  of  the  same.  Let  us  see.  The  old  company  sold  water, 
first  head,  30  cents ;  second  head,  20  cents  ;  third  head ;  1 0  cents  per  inch  ;  fourth  bead,  5 
cents.  Average  about  60  cents  i>er  inch  for  ten  hours.  Many  persons  may  not  under- 
,  stand  what  v/e  call  in  mining,  first,  second  head,  etc.  It  is  the  same  water  first  sold  being 
sold  over  several  times,  each  time  for  a  lower  price  than  before,  as  the  water  depre- 
ciates in  value  from  use.  In  Mormon  Basin,  and  through  Mr.  Kelly's  Ditch  at  Amelia, 
the  water  of  the  upper  camp  is  used  in  the  lower  from  twelve  to  fifteen  times.  The 
Malheur  and  Burnt  Eiver  Ditch  Company,  when  their  works  are  completed,  can  sell  say 
4,000  inches  for  ten  hours.  Say  that  they  only  realize  for  all  uses  25  cents  perinch,  (they 
should  at  a  lower  estimate  realize  40  cents  to  50  cents,  as  the  water  will  be  used  over 
three  times  in  many  places,)  their  sales  would  amount  to  $1,000  per  day.  They  can  run 
and  sell  water  from  two  hundred  and  thirty  to  twohundred  and  seventy  days  each  year. 
Their  current  expenses  should  not  exceecl  from  fifteen  to  twenty-five  thousand  dollars 
per  year,  and  become  less  with  age  on  theditcli.  Again,  the  question.  How  long  would 
this  last?  The  fact  is,  the  available  supply  of  water  for  the  districts  named  cannot 
equal  the  demand,  and  the  water  that  can  be  obtained  will  not  suffice  to  work  out  the 
mines  on  this  line  in  the  next  one  hundred  years. 

A  few  years  ago  a  few  men  believed  this  true;  to-day  thousands  do.  Again,  indepen- 
dent of  selling  water,  there  are  other  inducements  for  investments  in  ditches  which  did 
not  exist  a  few  years  ago.  In  this  case  the  one^company  owning  an  absolute  monopoly 
of  the  water  can,  if  they  desire,  purchase  at  nominal  prices  from  the  IJi^ited  States 
and  others  large  tracts  of  mining  land,  and  by  them  conveying  water  so  as  to  be  availa- 
ble to  mine  their  land  can  raise  its  value  Immensely  ;  or,  as  in  California,  they  can 
construct  large  flumes  and  hydraulics,  mine  extensively  with  large  streams  of  water, 
so  as  to  make  the  water  save  the  labor  of  men. 

Chinamen  are  in  the  country  and  can  be  hired  cheaply,  or  ground  could  be  rented  to 
them  with  water  to  work  it.  The  monopoly  a  ditch  company  has  here  gives  them  as 
absolute  a  right  to  tax  the  mines  in  some  form  or  other  as  the  Government  hasto  tax 
the  i)eo(Dle.  Another  thing  is  this,  poor  and  rich  land  can  be  worked  now  at  the  same 
time ;  in  earlier  days  only  the  rich  land  could  be  worked  in  consequence  of  high 
prices.  Now,  however,  a  man  can  live  quite  cheaply,  labor  can  be  had  for  $2  50  to 
$4  yjer  day,  where  in  jiast  years  it  was  from  $5  to  $8 ;  hence,  when  water  can  bo 
obtained,  every  class  of  mines  can  be  worked  ;  for  it  is  a  truth  that  miners  will  mine 
ground  for  less  than  Avages,  and  take  the  chance  of  more  than  wages.  The  gold  dust 
in  Eldorado,  Malheur,  Amelia,  Clark's' Creek,  and  Burnt  Eiver  Sloyjeis  worth  from  $16 
to  $18  per  ounce.  ■ 

The  largest  piece  ever  found  in  Baker  County  was  at  Giraletville,  a  small  camp  on 
Burnt  Eiver.  It  was  worth  nearly  $4,000.  Chinamen  have  both  bought  claims  at 
nominal  prices  and  have  x'aid  as  high  as  $35,000  for  them.  The  completion  of  the 
Malheur  and  Burnt  Eiver  ditch  will  give  steady  and  pei-manent  employment  to  a  large 
number  of  miners,  and  add  to  and  stimulate  the  agricultural  and  grazing  interests  of 
Baker  and  Union  Counties. 

Following  down  Burnt  Eiver  from  the  mouth  of  Clark's  Creek  to  Snake  Eiver,  a 
distance  of  fifty  miles,  the  river  cuts  through  the  mountain  range  that  runs  northward 
and  parallel  with  Snake  Eiver.  So  far  as  the  river  has  been  tried,  on  the  bars  and 
hills,  on  and  near  the  river,  gold  has  been  found  in  paying  cpiantities.  In  fact,  from 
one  to  fifty  dollars  per  day  have  been  made  with  the  rocker.  From  Clark's  Creek  to 
ExjDress  Eanch,  for  twelve  miles  the  river  forms  a  canon.    In  places  huudreds  of  feet 
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above  the  river,  bars  and  hills  are  found  that  Avonld  pay  largely  with  water  for 
hydraulics  aud  flumes.  Some  of  these  hills  and  bars  have  been  drifted  and  worked  in 
rockers,  and  good  returns  made  in  that  manner ;  but  as  the  gold  is  not  confined  to  the 
bed-rock,  but  found  in  all  the  dirt,  in  some  locations  20  to  60  feet  deep,  no  very  profit- 
able work  can  be  done  without  an  abundance  of  water  and  flumes.  There  is  also  every 
reason  to  believe  that  the  bed  of  the  river  is  rich  for  at  least  twelve  miles  in  this 
canon.  To  open  and  work  the  bed  of  the  stream,  large  flumes  and^derricks  would  be 
required  to  operate  successfully. 

But  few  miners  have,  singly  or  in  the  aggregate,  money  to  invest  in  carrying  on  an 
enterprise  of  this  character  ;  and  before  they  would  consolidate  themselves  for  an  enter- 
prise of  this  or  any  other  kind  requiring  heavy  outlay,  they  must  first  exhaust  the 
more  easilj^  accessible  placers,  on  the  same  principle  precisely  that  the  shallow  placers 
were  nearly  or  quite  worked  out  before  the  hills  were  opened  in  California,  The  hills 
and  bars  in  the  canon  can  never  be  worked  until  the  Malhenr  and  Burnt  Eiver  Ditch 
Company  convey  water  to  work  them.  A  number  of  low-line  ditches  are  taken  out 
and  in  course  of  construction  on  Burnt  River  below  Express  Ranch.  These  low-lino 
ditches  are  principallj''  built  by  the  miners,  small  in  size,  not  high  enough  for  hydraulic 
mining,  and.  seldom  exceed  from  one  to  three  miles  in  length.  However,  there  is  a 
ditcli  company  incorporated,  with  a  large  capital  stock,  in  Chicago,  Mr.  W.  P.  Rich- 
mond, president;  Mr.  McHenry,  secretary ;  and  Mr.  Donnell,  superintendent.  Their 
object  is  to  construct  one  or  more  large  ditch  from  the  vicinity  of  Express  Ranch,  or 
mouth  of  the  canon  just  named  above  the  ranch,  and  convey  the  water  down  over 
the  bars  and  foot-hills  for  sale  and  to  mine  their  own  land.  This  company  would  have 
a  line  of  ditch  that  would  command  a  large  tract  of  valuable  land  for  hydraulic  and 
ground-sluicing,  and  their  line  of  ditches  would,  or  can  be,  extended  to  cover  good 
mining  land  to  Snake  River,  say  forty  miles. 

Mr.  C.  W.  Durkee,  of  Express  Ranch,  has  also  commenced  a  line  of  ditch  out  of 
Burnt  Eiver,  that  would  be  some  200  feet  higher  on  the  hills  than  Mr.  Richmond's  line 
of  ditch.  Both  ditches  would  be  nearly  the  same  length,  command  the  same  country, 
with  this  exception,  Mr.  Durkee's  being  highest  on  the  mountain,  would  command  a 
large  tract  of  mining  land  lying  between  the  two  ditches.  Towering  high  on  the 
mountain,  above  all  these  lines  of  ditches,  will  come  in  time  <a  branch  ditch  from  the 
Shasta  Pass,  owned  by  the  Malheur  and  Burnt  River  Ditch  and  Mining  Company,  that 
will  lie  on  the  mountain-side  a  thousand  feet  higher  than  any  other  ditch  can  ever  go ; 
and  yet  high  above  this  line  lie  Sutherland's  mines,  where,  with  snow-water  in  the 
spring  for  from  four  to  six  weeks,  men  make  what  would  be  in  the  older  States  good  pay 
for  a  year's  labor.  Higher  still  is  the  far-famed  Mormon  Basin,  situated  on  the  summit 
of  the  mountain  and  near  the  center  of  all  the  camps  named.  Few  camps  have  been 
found  richer  than  Mormon  Basin.  I  am  reliably  informed  that  one  thousand  buckets 
of  dirt  have  yielded  as  high  as  one  thousand  dollars  in  rocking.  As  the  supply  of 
water  in  the  basin  is  very  limited,  the  mining  population  has  seldom  exceeded  from 
three  to  five  hundred  j)ersons. 

There  are  a  number  of  small  ditches  on  South  Powder  River,  which  enable  from  three 
to  five  hundred  Chinamen  to  make  a  living  at  mining.  Messrs.  McCrary,  Tracy, 
Ingraham,  and  others  own  a  number  of  small  ditches  on  Rock  Creek  and  North  Powder. 
Some  of  them  are  five  miles  long.  They  command  an  extensive  hydraulic  and  ground- 
sluicing  district,  that  pays  from  $2  to  .$10  per  day  to  the  man,  with  good  water  privi- 
ledges.  In  the  foot-hills  near  Pocahontas  a  number  of  good  claiiUs  have  been  found, 
the  gold  being  very  coarse.  One  piece  found  last  sumilier  was  worth  $247.  Salmon 
Creek,  in  same  district,  is  opened  in  several  places,  and  found  good.  Distant  about 
thirty  miles  north  of  Burnt  River  country  lies  what  are  called  the  Eagle  Creek  mines, 
in  Union  County.  The  range  and  character  of  gold  is  the  same  as  in  the  Burnt  River 
country.  The  Eagle  Creek  mines  have  been  worked  with  rockers  for  some  years,  and 
a  very  large  amount  of  money  taken  from  them  in  that  way ;  now  there  is  a  ditch 
under  construction  to  supply  the  wants  of  that  conntrj^  The  following,  from  the 
Bedrock  Democrat  of  Baker  City,  gives  the  latest  information  on  the  subject  of  these 
mines : 

"  Eagle  Creek  A>fD  its  prospects. — For  some  time  past  we  have  heard  it  rumored 
that  the  construction  of  a  large  ditch  in  what  is  known  as  the  Eagle  Creek  coiintry 
was  contemplated.  We  are  now  able  to  state  that  the  waters  of  Eagle  Creek  have 
been  secured,  and  thatC.  M.  Foster,  United  States  surveyor  of  mining  lauds  in  Eastern 
Oregon,  has  run  trial-lines,  and  surveyed  and  staked  out  over  sixteen  miles  of  the 
main  line*  of  the  ditch.  It  will  be  about  twenty-two  miles  in  length,  and  is  intended 
to  have  a  capacity  large  enough,  with  the  aid  of  reservoirs,  to  run  and  sell  3,000  inches 
of  water  in  the  Shanghai,  Rooster,  and  Powder  Eiver  Slope  mining  districts.  Work  on 
the  ditch  will  be  commenced  as  early  as  April ;  if  the  weather  permits,  in  March  next. 
Mr.  George  Carter  is  now  looking  for  a  good  site  on  which  to  cut  the  flume  lumber,  and 
intends  to  be  ready  for  operations  by  the  1st  of  April,  the  amount  of  lumber  being 
about  300,000  feet.  It  is  the  intention  of  those  engaged  in  the  enterprise  to  have  a 
ditch  completed  and -conveying  water  between  the  1st  of  August  and  September.    The 
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principal  part  of  tlie  "work  on  the  ditch  will  be  let  to  two  Chinamen,  one  of  Bakel 
City  and  the  other  of  Auburn,  who  will  put  on  between  two  and  three  hundred  Chi- 
namen, and  finish  the  ditch,  with  ease,  by  the  time  the  flumes  can  be  built.  The  pro- 
jectors of  the  work,  we  are  assured,  have  perfected  the  financial  arrangements,  and 
will  safely  carry  the  enterprise  through  to  completion. 

"  Messrs.  Bowen  &  Cranston,  of  this  jilace,  are  going  over  to  select  a  place  for  a 
store,  which  will  probably  form  a  nucleus  for  a  town  in  that  section  of  the  country. 
They  will  take  a  number  one  selected  stock,  full  and  complete  in  every  department 
required  in  a  new  mining  country.  Both  having  had  large  experience  as  pioneer  mer- 
chants of  Auburn,  Idaho,  and  Clark's  Creek,  they  are  certainly  well  qtialified  for  such 
an  undertaking.  They  design  being  ready  for  trade,  in  the  new  location,  by  or  before 
the  1st  of  next  April.  C.  M.  Foster  has  surveyed  a  number  of  mineral  land  claims  in 
that  country,  under  the  United  States  mineral  land  act — the  size  of  them  all  the  way 
from  ten  to  eighty  acres.  Quite  a  number  of  claims,  from  ten  to  forty  acres,  have  been 
located  by  sonie  of  our  jiioneer  miners  from  Auburn — among  them  are  George  Slocum, 
D.  Moore,  C.  E.  Smith,  and  Judge  White.  The  Eagle  Creek  country,  through  portions 
of  which  this  ditch  will  be  constructed,  is  known  to  be  very  rich  in  auriferous  deposits ; 
it  is  also  extensive.  In  gulch,  creek,  flat,  and  hill  are  paying  gold  mines,  and  aU  now" 
wanted  is  a  good  supply  of  water.  When  that  is  secured,  the  Eagle  Creek  country  will 
be  second  to  none  for  mining  purposes  ;  and  it  will  be  equal  to  any  camp  in  Oregon. 
It  is  well  known  here  who  are  the  projectors  of  this  enterprise ;  but  as  Portland  and 
eastern  parties  desire  an  interest,  the  matter  of  incorporation  will  be  x'ostponed,  but 
the  work  will  be  prosecuted  without  delay  at  the  time  specified.  The  Eagle  Creek 
enterprise  and  mines  are  in  Union  County,  and  are  destined  to  add  largely  to  the 
wealth  and  population  of  that  county.  Union  and  Baker  are  the  richest  counties  in 
Oregon  in  mineral  resources." 

W.  H.  Packwood  and  Alexander  Stewart  are  the  projectors  of  this  enterprise.  The 
cost  of  the  ditch  will  be  not  less  than  §100,000,  with  reservoirs.  They  have  a  never- 
failing  stream  of  water  from  1,500  to  2,000  inches  (miner's  measure)  as  a  source  of  sup- 
ply. After  building  about  eleven  miles,  their  sales  of  water  will  amount  to  from  |50  to 
|l00  daily.  They  can  sell  all  their  water  from  two  to  five  times  and  realize  from  30  to 
40  cents  per  inch,  and  it  is  not  unreasonable  to  believe  from  what  is  known  of  the 
extent  and  character  of  the  country  that  this  line  of  ditch  will  repay  the  entire  outlay 
in  dividends  in  one  year  from  its  completion.  A  town  named  Sparta  has  been  laid  oif 
in  that  vicinity,  and  buildings  are  being  erected  for  stores,  etc.,  at  this  time,  and  num- 
bers are  preparing  to  build. 

From  the  article  in  the  Democrat,  jon  will  see  that  miners  are  locating  mining  lands 
in  this  district  under  the  United  States  mineral  land  act.  This  is  the  first  land  ever 
located  in  Oregon  in  that  way,  so  far  as  we  can  learn.  All  mining  lands  have  been 
owned  by  squatter,  or  possessory  title  character  heretofore.  In  consequence  of  the 
manner  of  holding  under  the  old  style,  men  have  been  very  reserved  in  the  mat- 
ter of  even  taking  up,  or  investing  money  in  mining  lauds,  unless  actually  prepared 
to  occupy  and  work  the  same.  Eepresentation  is  ever  a  prominent  feature  in  the 
mines,  and  if  a  man  has  invested  thousands  of  dollars  in  land  and  fails  to  represent  it 
properly,  he  forfeits  all  title  if  any  one  should  step  in  and  represent  the  land. 

Eepresenting  varies  in  different  localities.  Some  camps  require  $25  in  labor  in  the 
year  on  or  for  each  claim  owned,  water  or  no  water.  Some  require  representing  each 
year  about  the  time  water  is  expected ;  and  if  no  water  can  be  obtained  for  mining, 
notices  are  to  be  renewed  on  boundaries,  and  claims  laid  by.  All  claims  require  repre- 
sentation by  actual  labor  on  an  average  one  day  in  seven  when  water  can  be  obtained. 

Now,  under  such  circumstances  it  is  not  a  cause  for  surprise  that  outside  land — or 
land  on  which  water  can  only  be  obtained  at  great  expense — should  remain  un- 
located  or  investments  made  to  bring  it  into  market  when  the  title  to  it  could  only  bo 
of  a  possessory  character,  entailing  through  representation  each  year,  for  each  claim 
owned,  from  three  to  four  times  the  Government  price  for  same.  This  United  States 
law  will  create  a  revolution  in  title,  and  by  doing  that  representation  as  now  iirao- 
ticed  will  cease.  While  it  is  true  that  this  law  may  induce  larger  investments  in 
mining  lands  than  heretofore — in  some  cases  to  the  injury  of  the  poor  man — it  is  believed 
by  many  (aside  from  being  a  source  of  revenue  to  the  Government)  that  an  absolute 
security  of  title  will  induce  investments  of  capital  to  improve,  bring  water,  erect 
hydraulics,  construct  flumes,  etc.,  on  a  largo  j)ortion  of  our  mineral  lauds  that  poor 
men  could  not  now  or  hereafter  operate.  Should  such  be  the  result,  as  we  are  inclined 
to  believe  that  it  will  bo,  it  will  even,  while  making  the  rich  richer,  benefltT  the  labor- 
ing man  and  the  country  more  than  under  the  present  practice,  as  tlaeu  thousands  can 
be  employed  in  fields  created  solely  by  the  aid  of  capital. 

The  yearly  gold  product  of  our  mines  cannot  have  been  less  than  from  one  to  one 
and  one-half  million  dollars  fi'om  1863  to  1870.  The  gold  has  been,  we  may  say,  the 
solo  product  of  labor.  The  number  of  miners  has  varied  from  one  to  three  thousand, 
averaging  for  several  years  about  fifteen  hundred.  The  average  mining  season  has  not 
been  three  months  per  year.    With  the  amount  of  water  that  can  be  obtained  by  means 
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of  the  ditches  now  contem plated,  our  mininfj  population  and  gold  product  should 
be  from  three  to  five  times  greater  than  heretoiore. 

So  far  Ave  have  no  more  than  cracked  the  shell  of  our  mines,  the  core  and  heart  still  lying 
in  the  hills  and  old  river-channels,  and  we  have  only  been  slowly  but  surely  develop- 
ing this  iact;  In  the  Bhie  Mountains,  on  the  head  of  Grande  Rondo  River,  good  land 
has  been  found,  aud  indications  of  extensive  hill-mines.  Good  copper  and  coal  have 
been  found  in  Union  and  Baker  Counties,  on  Snake  River.  T.  J.  Carter,  W.  H.  Pack- 
wood,  and  Isaac  and  John  Garrison  expended  several  thousand  dollars  in  prospecting 
for  coal  on  Snake  River.  Sufficient  work  was  done  to  show  the  existence  of  good  coal 
deposits  of  a  bituminous  character ;  but  as  there  was  no  demand  except  for  blacksmiths' 
use,  it  would  not  pay  them  to  continue  work. 

Our  quartz  interests  are  in  their  infancy.  So  far  the  Rockyfellow  lode  has  been 
worked  more  than  any  other  vein  or  lode  in  Baker  or  Union  Counties.  This  lode  has 
been  worked  for  the  jjast  five  years,  paying,  we  are  informed,  well  and  regularly.  The 
preseat  owners,  Messrs.  Brown  «fc  Virtue,  are  down  about  400  feet,  have  a  well-defined 
lode  from  20  to  30  inches  wide.  The  quartz  yields  them  from  $40  to  !j?i35  per  ton.  The 
gold  is  worth  $19  50  per  ounce.  The  owners  have  a  ton-stamp  mill  at  Baker  City ; 
obtain  their  power  to  drive  the  mill  from  a  ditch  from  Powder  River.  The  lode  is  situ- 
ated about  seven  miles  from  Baker,  on  the  divide  between  Powder  and  Burnt  Rivers. 
This  lode  has  yielded  tliousauds  of  tons  of  good  rock,  and  from  present  indications  is 
inexhaustible,  and  the  mine  probably  contains  wealth  sufficient  to  pay  for  working  for 
ages  to  come.  E.  M.  White,  at  Auburn,  is  down  over  110  feet  on  what  there  is  every 
reason  to  believe  is  a  true  vein.  The  vein  is  almost  perpendicular,  with  well-defined 
wall-rock.  The  rock  contains  fine  gold.  The  vein  is  from  6  to  30  inches  wide,  and 
improves  as  they  go  down.  Mr.  White  intends  soon  commencing  a  tunnel,  calculated 
to  taj)  the  lode  about  200  feet  below  the  surface.  He  has  taken  out  in  sinking  his 
shaft,  almost  beyond  doubt,  quartz  sufficient  to  pay  for  erecting  a  mill,  which  he  in- 
tends doing  this  summer.  The  rock  has  been  worked  in  an  arrastra,  and  yielded  nearly 
$90  per  ton.  Quite  a  number  of  other  ledges  have  been  found  in  the  same  vicinity. 
Up  on  South  Powder  a  number  of  fine  ledges  have  been  found. 

Near  Pocahontas  a  ten-stamp  mill  is  now  being  erected  by  Messrs.  Olds  &  McMurrau, 
and  is  to  do  custom-work.  Water,  for  milling,  and  wood,  for  steam,  are  abundant,  and 
cheap  living  can  be  had,  as  Pocahontas  is  situated  in  the  edge  of  one  of  the  best  farm- 
ing districts  in  Eastern  Oregon.  Quartz  is  abundant  in  the  foot-hills  and  mountains 
back  of  Pocahontas.  Many  lodes  are  partially  opened.  Some  have  been  worked  with 
an  arrastra,  some  with  hand-mortars,  and  the  results  are  extremely  favorable.  In  fact, 
the  rock  was  so  well  known  that  I  understand  that  Messrs.  Olds  &  McMurran  have 
more  than  rock  sufficient  engaged  for  crushing  from  responsible  parties  to  pay  the  en- 
tire cost  of  erecting  a  mill.  The  Young  America  is  about  4  feet.  A  tunnel  is  being 
run  to  strike  it  deep  down  in  the  hill.  The  Gunboat  is  near  2  feet  wide  30  feet  down, 
and  the  rock  is,  without  doubt,  extremely  rich.  On  Salmon. Creek,  in  same  vicinity, 
a  ledge  has  been  found  recently  that  12  feet  down  is  nearly  4  feet  wide,  and  from  which 
we  have  seen  as  rich  rock  as  we  ever  saw  from  California.  In  Rye  Valley  a  large  num- 
ber of  ledges  have  been  found  in  which  silver  predominates ;  so  far  no  capital  has  been 
invested  to  develop  them.  At  Hagern,  Union  County,  a  small  mill  is  owned  by  George 
Carter  and  others,  in  connection  with  a  number  of  ledges.  On  one  ledge  they  are  down 
about  130  feet  with  a  tunnel.  The  vein  is,  in  places, "as  much  as  30  inches. wide;  rock 
is  abundant ;  all  the  rock  p^iys  for  milling,  and  in  some  places  he  has  found  rock  that 
milled  about  $500  per  ton.  There  are  a  large  number  of  ledges  found  in  that  county 
that  jjrospect  well. 

As  I  said  before,  no  capital  has  been  invested  in  Baker  and  Union  Counties  for  the 
purpose  of  developing  mining  interests,  except  the  amount  named  from  Portland.  Our 
placer  and  hill  mines  and  quartz  are  of  such  a  character  as  to  require  capital  and  labor 
united  to  develop  them  properly.  When  developed,  as  they  will  be  sooner  or  later, 
they  will  be  found  to  contain  unbounded  mineral  wealth,  and  to  be  as  certain,  safe,  and 
reliable  counties  for  good  paying  returns  on  investments  of  that  character,  as  can  be 
found  from  Colorado  to  the  Pacific  coast.  The  population  of  Union  and  Baker  Coun- 
ties has  probably  never  exceeded  12,000  persons,  and  has  not,  we  think,  been  less  than 
8,000  since  1862.  The  climate  of  the  country  is  healthy,  equal  to  nny  part  of  the  Pa- 
cific coast.  Both  counties  have  extensive  farming  land  and  grazing  country  almost 
unequaled,  and  in  fact  not  surpassed,  in  Oregon  or  California.  Both  counties  have 
been  wholly  dependent  on  Portland  for  merchandise,  but  the  completion  of  the  Union 
and  Central  Pacific  Railroads  has  given  Portland  competitors  for  our  trade  in  the  en- 
terprising merchants  of  Chicago. 

Last  fall  a  Chicago  merchant  shipped  a  fair  stock  of  merchandise  to  Eldorado,  and 
we  learn  he  is  so  well  satisfied  with  his  venture  that  next  spring  he  will  ship  a  large 
stock  to  Eldorado  via  Kelton  and  Boise  City.  This  competition  will  bo  of  great  benefit 
to  the  people  of  Baker  and  Union  Counties.  Portland  having  had  a  monopoly  of  our 
trade,  we  have  been  taxed  as  high,  and  higher  on  an  average,  for  merchandise  than 
the  same  sold  in  Idaho,  from  one  to  three  hundred  miles  farther  inland  than  we  were 
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from  Portland.  We  trust  our  Senators  and  Eepresentatives  may  induce  Congress  to 
pass  a  bill  for  a  railroad  to  connect  the  Columbia  Eiver  and  Central  Pacific  or  Union 
Eailroads,  such  as  to  insure  its  early  building.  Such  a  road  would  naturally  and  neces- 
sarily run  very  near  the  center  of  both  counties,  and  would,  by  giving  mejins  of  trans- 
portation for  our  products,  lead  to  the  settlement  of  millions  of  acres  of  land  valuable 
for  farming  and  grazing  purjioses.  With  such  road  completed,  we  do  not  know  of  any 
part  of  the  Pacific  coast  that  would  offer  better  inducements  to  the  emigrant  for  per- 
manent homes  than  in  these  two  counties.  Nor  do  we  believe  that,  with  railroad  facil- 
ities, any  two  counties  in  the  great  basin  from  the  Eocky  Mountains  to  the  Sierras  or 
Cascades  offer  to  the  capitalist  mining  investments  of  a  more  permanent  character,  on 
which  certain,  safe,  and  siieedy  returns  can  be  expected.  From  1862  to  1871  our  im- 
ports have  been  paid  in  gold  from  our  mines ;  with  increased  facilities  for  transporta- 
tion we  could  pay  in  wool,  flour,  bacon,  butter,  cheese,  beef,  and  many  other  articles 
of  produce  that  now  depend  solely  on  the  mines  for  a  market.  The  gold  yield  should 
not  be  one  million,  but  from  three  to  five  million  dollars  j'early  from  these  two  coun- 
ties, and  from  agricultural  and  grazing  j)roducts  a  like  sum.  The  same  may  be  said  of 
Umatilla  and  Wasco  Counties  as  to  health,  grazing,  and  farming,  but  their  mineral  re- 
sources are  limited.  These  five  counties — Baker,  Union,  Grant,  Umatilla,  and  Wasco — 
embrace  what  is  known  as  Eastern  Oregon,  an  area  of  country  equal  in  extent  to  many 
of  our  largest-  States. 
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CHAPTEEIV. 

IDAHO. 

'rjiis  Territory  manifests  a  considerable  decrease  in  its  product  of 
gold  and  silver,  as  may  be  seen  from  the  following  detailed  estimate 
for  the  calendar  year  1870,  kindly  prepared  for  me  by  Mr.  W.  A.  Atlee, 
agent  of  Wells,  Fargo  &  Co.,  at  Boise  City.  Mr.  Atlee  has  taken  great 
pains  in  the  preparation  of  this  table,  corresponding  with  all  the  express 
agents  of  the  Territory,  and  perfecting  his  estimates  slowly  and  labo- 
riously. His  position,  experience,  and  intimate  acquaintance  with  the 
field  entitle  his  work  to  confldenQe.* 

In  this  list,  the  j)roduction  is  arranged  according  to  points  of  ship- 
ment. 

Placerville ^ $184, 428 

Centerville 249, 839 

Pioneer  City 250,  000 

Idaho  City i 2,  000, 584 

Boise  City 332, 101 

Owyhee 842, 935 

Lemhi  County *- 350,  000 

Lewiston „ .  702,  613 

Wallula 57, 500 

Walla-Walla 600, 000 

Umatilla 280,  000 

Loon  Creek,  Dead  Wood,  Snake  Eiver,  and  other  diggings  150, 000 

Total 6, 000, 000 


Walla- Walla,  Wallula,  and  Umatilla  are  outside  the  boundaries  of  the 
Territory;  but  a  great  portion  of  the  Idaho  treasure  finds  an  outlet 
through  these  places  to  Portland.  The  bullion  from  these  points,  together 
with  that  from  Lewiston,  making  altogether  some  $1,790,000,  is  included 
in  the  express  and  private  shipments  from  Portland. 

The  decline  in  the  production  of  Idaho  is  due  to  the  exhaustion  of  the 
creek  and  gulch  claims  of  the  older  placer-mining  districts  of  the  Boise 
Basin.  The  greater  portion  of  these  claims  have  been  turned  over  to 
Chinamen,  who  are  content  with  small  earnings,  and  who  will  maintain, 
no  doubt,  for  many  years  to  come,  a  moderately  productive  industry  in 
these  abandoned  fields.  Many  experienced  miners  express  the  opinion 
that  the  ground  in  creeks  and  gulches  which  has  been  worked  over 
already  has  since  accumulated  a  second  crop,  as  it  were,  of  gold.  This 
is  doubtless  true  of  certain  peculiarly  situated  localities;  but  such  a 
rapid  regeneration  of  mining  ground  cannot  be  predicated  on  a  large 
scale.  As  Mr.  Atlee  remarks,  however,  in  a  letter  to  me  on  this  subject, 
many  patches  of  auriferous  earth  and  gravel,  rich  in  gold,  were  passed 

over  undisturbed  by  the  early  miners;  millions  of  cubic  yards  of  sur- 

.^ _ »- _ 

*  It  will  be  observed  that  tlie  estimate  of  $8,000,000  for  1869,  creclited  to  Mr.  Atlee,  on 
page  234  of  my  last  report,  was  reduced  by  me  to  $7,000,000.  Certain  itenis  in  that  esti- 
mate Avere  assumed,  and  I  therefore  took  the  liberty  of  altering  the  total.  The  present 
estimate  is  carried  out  in  greater  detail;  and  I  accept  it  as  the  best  possible, 
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face  material  have  been  "stripped  off"  in  searcli  of  tlie  best  ''pay  dirt;" 
vast  amounts  of  auriferous  earth  have  been  sluiced  from  hill-sides 
and  side-gulches  into  the  main  streams,  and  the  accumulations  of  debris 
from  all  these  sources  have  been  exposed  to  disintegration  and  concen- 
tration under  the  action  of  the  elements  and  the  flowing  water,  con- 
stituting new  deposits,  which  can  only  be  exploited  by  means  of  bed-rock 
tunnels  and  flumes. 

The  quartz-mining  industry  has  made  little  progress  outside  of  the 
Owyhee  district.  Unwise  and  sometimes  dishonest  specuhxtions  have 
led,  in  Boise  and  Alturas  Counties,  to  a  distrust  on  the  part  of  capi- 
talists; and  to  this  evil  influence  must  be  added  the  disadvantage  of 
geographical  position  with  reference  to  the  railway  communication, 
which  has'  added  so  many  facilities  for  the  development  of  districts  more 
favorably  situated.  When  the  difficulty  and  cost  of  obtaining  commu- 
nications, machinery,  supplies,  and  labor  were  felt  in  common  by  all  the 
mining  regions  of  the  interior,  they  operated  with  less  discrimination 
against  particular  localities.  Now  that  a  portion  of  the  country  has 
been  relieved  from  this  burden,  the  crying  necessity  is  everywhere 
realized.     "What  we  require,"  says  Mr.  Atlee,  "is  railroad  facilities." 

Brief  notices  of  such  districts  in  the  Territory  as  seem  to  require  par- 
ticular mention  will  suffice  to  complete  this  general  statement  of  it^ 
condition  and  prospects. 

OWYHEE  COUNTY. 

The  placer- mines  of  this  county  have  been  diligently  w^orked  during 
the  past  two  years  by  the  Chinese,  who  have  operated  hydraulic  claims 
as  well  as  ordinary  placers.  Four  hydraulic  mines  are  reported  as  worked 
by  white  men.  Three  of  these  were  old  claims.  The  fourth  is  a  claim 
about  half-way  up  the  side  of  Florida  Mountain,  near  Silver  City.  Water 
has  been  brought  by  a  ditch,  four  and  a  half  miles  long,  constructed  in 
the  autumn  of  1869,  from  the  head  of  Jordan  Creek.  The  product  of 
one  hydraulic  claim  was  nearly  $20,000. 

The  product  of  the  mines  of  Owyhee  district  for  the  year  ^ndiug  July 
1, 1870,  was  as  follows : 


Mines,  etc. 


Ida  Elmore 

Mahogany 

Golden  Chariot 

Slimes  and  taiUngs . 

Poorman 

Allison 

Eed  Jacket 

Prospecting,  etc 


Total  quartz. 
Placer  gold 


Total  bnUion  product 


Amount  of 
ore. 


Tons. 
5,396 

507 
3,943 
1,462 
1,600 

124 
(?)300 
('0650 


13, 982 


Product. 


$239, 109 
32, 551 
236,  624 
14, 620 
42, 769 
6, 274 
13, 993 
37, 625 


G23,  565 
51,  541 


675, 106 


Yield  per 
.ton. 


$44  31 
64  20 
64  62 
10  00 
26  73 
50  60 
(?)46  44 
(?)57  88 


Average  from  quartz,  (principally  silver,)  $44  59. 
Average,  omitting  slimes  and  tailings,  $48  G4. 

The  item  of  "i^rospecting"  in  the  foregoing  table  includes  the  opera- 
tions of  many  parties  with  little  capital,  who  bring  iu  from  time  to  time 
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small  lots  of  ore  to  the  mills.  Under  this  head  is  ranked  also  the  pro- 
duct from  Flint  district,  where,  perhaps,  twenty  men  have  been  at 
work  slowly  developing-  some  of  the  lodes  of  "  fahl-ore."  The  results 
have  been  highly  encouraging,  considering  the  scale  of  operations. 
Some  of  the  rock  crushed  has  yielded  $200  per  ton. 

The  slimes  and  tailings  reported  in  the  table  were  worked  at  the  mill 
of  the  Owyhee  Mining  Company,  which  treated  more  than  half  of 
the  aggregate  amount  of  ore  reported,  or  7,129  tons  out  o*f  13,982. 
The  tailings,  however,  were  from  a  pile  some  four  years  old.  The  slimes 
or  slums  are  collected  from  the  battery- waters  in  separate  reservoirs, 
and  subsequently  are  mixed  with  dry  tailings  to  give  them  the  necessary 
consistency  for  reworking.  This  is  the  only  mill  in  the  district  having 
reservoirs  for  slimes  alone.  The  cost  of  working  the  slimes  is  $5  per 
ton.  . 

The  amount  of  ore  worked  during  the  year  referred  to  is  nearly  1,000 
tons  in  excess  of  that  reported  for  the  previous  year  ending  July  1, 
1869,  while  the  bullion  product  is  about  $375,000  less.  This  falling  off 
is  due  to  the  decrease  in  bullion  from  the  Golden  Chariot,  Ida  Elmore, 
and  Poorman  mines,  amounting  to  $373,000.  On  the  other  hand,  the 
closing  of  the  Kising  Star  mine,  in  Flint  district,  and  the  cessation  of 
Dullion  from  that  source,  is  almost  made  up  by  the  increase  in  placer- 
gold  and  the  yield  of  other  lodes. 

The  Ida  Elmore  looked  badly  during  the  first  part  of  1870,  and  in  the 
autumn  an  assessment  of  $50,000  was  levied.  At  the  close  of  the  year, 
however,  a  considerable  improvement  was  manifest.  The  product  Of 
the  mine  during  the  calendar  year  1870  was  $238,532. 

In  the  Golden  Chariot  mine,  work  has  been  pushed  with  vigor.  About 
the  1st  of  July,  1869,  the  ore  began  to  depreciate  in  value,  and  for  the 
months  of  August,  September,  October,  and  J^ovember  of  that  year 
showed  an  average  yield  of  only  $40  per  ton.  Then  a  new  level  being 
opened,  much  richer  ore  was  exposed,  and  this  good  quality  has  been 
maintained  ever  since.  The  lowest  level  in  December,  1870,  was  470 
feet  below  the  surface,  and  showed  a  splendid  vein,  three  feet  in  width, 
of  very  good  ore.  Mr.  Cassell,  formerlj^  in  charge  of  the  Oaks  and 
Eeese  mine,  in  Mariposa  County,  Califdrnia,  is  now  superintendent  of 
the  Golden  Chariot  and  Ida  Elmore.  He  has  introduced  Giant  powder 
and  the  single-hand  drill,  on  the  system  described  in  my  report  of  1869, 
page  33.  Without  repeating  the  account  there  given,  and  the  estimates 
of  advantage  attached  to  the  system,  it  is  sufficient  to  say,  on  Mr.  Cas- 
selFs  authority,  that  he  has  taken  out  from  the  Golden  Chariot  and 
Ida  Elmore  twice  as  much  ore  for  the  same  amount  of  openings  as  was 
formerly  done  with  common  powder  and  large  drills,  while  the  cost  of 
mining  has  been  reduced  at  least  one-third.  All  the  leading  mines  of 
the  district,  following  this  wise  example,  now  employ  single-hand  drills. 

The  secretary's  report  for  the  year  ending  February  1, 1870,  gives  the 
following  information  in  regard  to  the  business  of  the  Golden  Chariot: 

Receipts  from  bullion $279, 381 

Bills  payable 24, 044 

Other  items 34,  716 

Cash  on  hand  February  1,  1869 34, 716 

372, 857 
Expenditures 339, 559 

including^l09,503-  for  labor  j  $17,334  for  supplies,  $61,286  for  millingj 
$14,895  for  hauling. 
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The  quantity  of  ore  milled  was  3,767  tons,  tlie  yield  of  which  was 
$71  50  -pex  ton.  The  supplies  consumed  during  the  year  cost  $12,006. 
A  balance  of  $33,000  was  paid  on  a  mortgage  for  an  adverse  title. 
There  were  three  dividends  paid  during  the  year,  aggregating  $80,000. 

The  bullion  receipts  of  the  Golden  Chariot  for  the  calendar  year 
1870,  as  compiled  by  Mr.  E.  Wheeler  of  the  San  Francisco  Stock  Ee- 
port,  have  been  as  follows : 


January $25, 138 

Febrnary 35, 055 

March 21,846 

April 

May 18, 566 

June 18, 566 

July 38,566 


August $50, 606 

September 64, 616 

October 78, 576 

November 76, 187 

December 76, 277 


Total 483,999 


Of  the  less  productive  mines  the  Eed  Jacket  and  the  Mahogany  have 
furnished  excellent  ore.  The  vein  of  the  former  is  said  to  be  small  and 
very  hard,  but  rich.  The  Mahogany  vein  is  reported  to  be  both  wide 
and  of  good  quality,  but  for  some  reason  the  company  has  been  forced 
to  lay  an  assessment.  The  Eed  Mountain,  Chipmunk,  Corduroy,  Peck 
and  Porter,  Blue  Jacket,  and  Belle  Peck  have  produced  ore.  The  Poor- 
man  mine  has  been  closed :  probably  for  good,  as  all  available  ore  has 
been  extracted,  and  there  is  little  apparent  encouragement  for  further 
prospecting.  The  Owyhee  Company,  owning  this  mine,  has  been  for 
some  years  occupying  itself  largely  with  custom-milling,  and  looking 
about  meanwhile  for  a  mining  property.  The  company  worked  the  Alli- 
son mine  for  a  while  on  lease,  and  it  turned  out  some  very  good  ores, 
resembling  those  of  Eeese  Eiver,  in  Nevada,  more  nearly  than  any  other 
Owyhee  ores  which  I  have  seen;  but  their  occurrence  in  spots  necessi- 
tated the  extraction  of  much  barren  rock,  and  the  mine  was  closed,  as 
the  expenses  exceeded  the  receipts.  The  Owyhee  Company  subse- 
quently purchased  the  Oro  Fino  mine,  and  work  has  been  commenced 
upon  it.  This  mine,  under  its  former  owners^  was  highly  productive 
and  profitable.  The  Oro  Fino  iis  probably  the  strongest  vein  in  the  dis- 
trict, and  carries  large  amounts  of  fair  mill-rock.  Litigation  only  has 
prevented  its  working  for  several  years  past ;  bub  it  has  now  fallen  into 
skillful  and  energetic  hands,  and  will  be  again  an  important  producer 
of  bullion. 

At  the  close  of  1870,  seven  mills  were  rnnning  with  tolerable  regu- 
larity in  Owyhee  County,  as  follows :  Owyhee,  30  stamps ;  Ida  Elmore, 

20  stamps ;  Cosmos,  10  stamps ;  Webfoot, ;    Shoenbar,  5 

stamps;  Minear,  3  stamps ;  Black's,  (in  Flint,)  5  stamps.  There  were 
also  two  arrastras  constantly  running,  and  a  mill  nearly  completed  at 
Fairview.  The  milling  capacity  of  Owyhee  district,  leaving  out  the 
Eising  Star,  Black's,  and  Iowa  Mills,  in  Flint,  is  about  3,500  tons  per 
month,  and  this  production  will  probably  be  maintained  by  the  mines 
through  the  summer  of  1871.  The  product  of  the  latter  half  of  1870  was 
much  in  advance  of  the  previous  half  year,  amounting  to  more  than  9,000 
tons;  and  the  bullion  production  has  increased  in  proportion.  The 
exact  figures  have  not  come  to  hand,  but  I  learn  that  the  bullion  ship- 
ments during  the  last  six  months  of  the  year  1870  were  more  than  two- 
thirds  of  the  whole  product  of  the  preceding  twelve  months.  Eeckon- 
ing  for  the  calendar  year  1870,  the  product  of  Owyhee  County,  accord- 
ing to  the  figures  of  Mr.  Atlee,  given  on  a  foregoing  page,  was*$842j935. 
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THE  BOISE  BASIN. 

Water  was  tolerably  plenty  iu  the  basin  dnring  the  spring  and  early 
summer,  and  the  yield  from  the  placers  was,  perhaps,  better  than  in  the 
last  two  years,  when  the  failure  of  the  winter-snows  left  the  spring  with- 
out a  steady  supply  of  water.  But  the  sanguine  hopes  of  many  who 
looked  for  a  large  increase  in  the  bullion  production  of  the  basin  have 
been  disappointed.  The  fact  is  that  new  fields  of  mining  nearer  the 
railroad  are  draining  Idaho  of  her  nomadic  mining  population,  and  leav- 
ing the  diggings  in  the  hands  of  fewer  men,  who,  though  they  may  do 
better  individually  than  heretofore,  do  not  iDroduce  so  much  in  the  ag- 
gregate, i 

Nevertheless,  it  must  not  be  inferred  that  the  placer-mines  of  Boise 
are  exhausted.  They  still  produce  a  large  portion  of  the  bullion  yield 
of  the  Territory,  as  may  be  seen  by  reference  to  Mr.  Atlee's  table,  at  the 
beginning  of  this  chapter,  in  which  the  shipments  from  the  first  five 
localities  named  are  to  be  ascribed  chiefly  to  this  source.  It  is  here, 
moreover,  that  single  claims  are  reported  as  yielding  the  largest  sums. 
Of  sixty-four  placer-claims  in  Boise  County,  reported  to  the  Census 
Bureau,  employing  four  hundred  and  seventy-one  men  for  an  average 
period  of  4.15  months,  at  average  wages  of  $73  per  month,  the  aggre- 
gate yield  was  about  $360,000,  or  $7  per  day  per  hand.  This  list  of 
claims  includes  a  portion  of  those  at  Granite  Creek,  Placerville,  Idaho 
City,  Boise,  and  Centerville.  The  highest  yield  from  any  one  claim  is 
$29,000,  and  there  are  a  considerable  number  ranging  from  this  sum 
down  to  $10,000 — about  20  per  cent,  of  the  claims  reported  producing 
each  $10,000  or  more. 

The  growth  of  quartz-mining  is  the  natural  compensation  for  the 
decline  of  the  placers.  Aside  from  other  characteristic  differences 
between  these  industries,  there  is  one  which  has  not  been  sufficiently 
weighed.  Quartz- mining  is  not  only  more  permanent  than  placer-mining ; 
it  is  more  productive  for  the  number  of  men  emi)loyed  than  the  aver- 
age placer-mining.  But  the  expenses  of  materials,  machinery,  and  skilled 
labor  are  heavier,  so  that  this  form  of  mining  must  develop  later  and 
more  slowly  than  the  irregular  pioneer  activity  of  the  gulches  and  dig- 
gings. In  Boise  Basin,  the  vast  extent  of  placer-ground  is,  I  hold,  a 
certain  indication  of  resources  which  will  some  day  be  exploited  by  deep 
minijig-  But  little  has  been  accomplished  in  this  direction,  during  the 
past  year,  in  this  part  of  the  Territory. 

The  Elkhorn  Mill,  in  Boise  County,  was  reported  to  be  idle.  One  or 
two  enterprises  at  Granite  Creek,  which  appears  to  be  the  most  active 
quartz-mining  camp  in  the  county,  have  been  moderately  successful. 
The  following  account  of  this  locality  is  extracted  trom  the  correspond- 
ence of  the  Scientific  Press  of  San  Francisco,  dated  June  30,  1870 : 

The  Gold  Hill  mine  and  mill  are  situated  on  Granite  Creek,  about  three  miles  from 
Placerville.  The  ledge  runs  northeast  and  southwest,  has  an  easterly  dip,  and  crops 
out  boldly  for  over  half  a  mile.  The  average  -width  is  3  feet.  The  company  has  been 
vigorously  at  work  for  years,  and  has  one  80-foot,  one  120-foot,  and  one  100-foot  shaft, 
and  three  very  large  tunnels,  all  on  the  ledge.  We  entered  first  the  lower  level  or 
tunnel,  passing  along  450  feet  to  where  the  ledge  was  tapped.  We  then  went  in  the 
left  drift  on  the  lode,  a  distance  of  80  feet,  and  here  found  the  ledge  about  3  feet  wide, 
and  heavily  charged  with  sulphurets  and  free  gold.  Eeturning  to  the  tunnel,  we  find 
another  drift,  some  80  feet  long,  on  the  ledge-  At  the  entrance  of  the  tunnel  is  the 
mill,  which  is  therefore  very  conveniently  situated  with  regard  to  the  mine.  When 
winter  sets  in  the  company  will  drive  a  shaft  up  to  the  second  level,  and  eventually 
bring  all  the  ore  out  through  the  lower  tunnel.  At  present  the  ore  is  lowered  down  - 
an  incline  from  the  second  tunnel.  This  incline  is  some  400  feet  long,  and  is  350  feet 
farther  up  the  creek.    On  it  a  1-incb  wire  rope  (manufactured  by  Hallidie  &  Co.)  is 
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used,  and  the  loaded  car  going  down  hauls  up  the  empty  car.  At  this  mine  are  em- 
ployed some  thirty  miners,  who  are  paid  S75  (currency)  and  found. 

On  both  sides  of  the  creek  we  find  a  granite  formation,  in  which  are  the  veins  of 
quartz  holding  gold  with  silver  and  sulphurets,  the  gold  predominating.  The  ore  re- 
sembles somewhat  that  of  Grass  Valley.  There  were  no  sulphurets  on  top,  those  being 
first  reached  at  a  depth  of  60  to  75  feet.  The  superintendent  of  the  mine  is  Mr.  David 
Coughanour,  a  very  clever  and  enterprising  gentleman.  The  mine  has  paid  expenses 
of  all  kinds. 

The  mill  was  erected  by  the  Chickahominy  Company  at  an  early  day,  at  a  cost  of 
$75,000 ;  but  the  present  company  bought  it  at  a,  low  price  not  long  ago.  It  has 
twenty-five  stamps,  of  850  pounds  each.  To  each  four  stamps  there  is  a  Hungerford 
concentrator,  which  does  very  well,  I  am  informed,  and  gives  satisfaction.  A  liendy 
iconcentrator,  also  four  large  Wheeler  pans,  and  two  large  settlers,  are  used.  The  en- 
gine is  of  75  horse-power,  with  cylinder  36  by  14  inches,  and  was  built  by  the  Miners' 
Foundry  of  San  Francisco ;  the  two  large  boilers  were  made  by  the  Coifee  &  Risdon 
Works.  Three  and  a  half  cords  of  wood,  costing  $4  per  cord,  are  burned  daily.  Twenty 
stamps  were  in  operation  at  the  time  of  my  visit,  but  the  other  five  were  soon  to  be 
set  at  work.  Some  35  tons  are  now  put  through  in  twenty-four  hours.  A  clean-up, 
while  I  was  there,  of  nine  and  a  half  days'  run,  gave  55  pounds  of  amalgam,  which 
yielded  $6,000.  On  account  of  the  sulphurets,  only  about  one-half  of  the  gold  is  ex- 
tracted from  the  ore.  The  company  has  now  on  hand  some  300  tons  of  sulphurets,  and 
they  are  taking  steps  with  regard  to  introducing  Kustel's  process  for  working  these. 
The  mill  is  owned  by  Thomas  Mootrey,  jr.,  William  Lynch,  and  others. 

The  western  extension  of  the  Gold  Hill  mine  is  owned  by  Chandler  &  Co.,  who  have 
a  tunnel  in  some  40  feet  on  the  ledge.  The  vein  is  from  1  to  3  feet  wide,  and  contains 
good  ore,  giving  upward  of  |30  per  ton  in  the  mill. 

The  Eastern  "Extension,  popularly  called  the  Growl  and  Go  Ledge,  is  owned  by  M. 
and  J.  Eissler.  The  shaft  is  down  about  35  feet,  being  all  the  way  in  decomposed 
matter,  the  sulphurets  not  being  yet  reached.  The  comxJany  talk  of  erecting  a  ten- 
stamp  mill  near  that  of  the  Gold  Hill. 

The  Yellow  Jacket  mine,  located  half  a  mile  up  the  creek,  is  owned  by  C.  P.  Emery, 
G.White,  J.  Dixon,  and  others.  The  lode  runs  northeast  and  southwest,  and  averages 
2  feet  in  width.  The  tunnel  is  in  170  feet.  The  rock  contains  principally  free  gold, 
but  they  expect  to  find  sulphurets  as  they  go  deeper.  The  ten-stamp  mill  is  now  being 
built,  and  will  be  running  in  a  few  weeks. 

The  May  Flower  mine  is  a  fine-looking  location  owned  by  Turner  &  Young.  The 
vein  runs  northeast  and  southwest,  and  averages  3  feet  in  width.  There  is  a  tunnel 
250  feet  long ;  also,  a  shaft  90  feet  deep.  The  boys  have  been  working  three  years 
and  doing  well,  and  it  would  pay  to  have  a  mill  here  if  the  owners  of  the  mine  were 
able  to  build  it.  They  have  been  working  their  ore  successfnlly  for  three  years  with 
an  arrastra.  The  apparatus  for  revolving  the  stones  is  quite  unique,  being  a  horizontal 
hurdy-gurdy  wheel,  24  feet  in  diameter. 

Besides  these  mines  there  are  several  others,  as  the  Gray  Eagle,  Columbia,  Web-Foot, 
Lawyer,  Pioneer,  Golden  Gate,  etc.,  which  I  was  unable  to  visit.  One  fact  particularly 
struck  me  here,  and  that  was  the  abundance  of  timber  close  to  the  mines. 

The  same  writer  describes  as  follows  two  mines  in  the  neighborhood 
of  Centerville : 

Twelve  miles  east  from  Centerville,  on  Grimes  Creek,  is  the  lode  of  the  Mammoth 
Gold  Mining  Company,  located  in  1863.  The  average  width  of  the  lode  is  about  2  feet. 
The  vein-matter  contains  free  gold  and  sulphurets,  and  the  ore  generally  averages  $50 
per  ton.  I  find  that  last  summer  there  were  200  tons  crushed,  v>'hich  yielded  $90  to 
the  ton.  There  is  a  shaft  sunk  160  feet  on  the  ledge,  and  a  tiinnel  some  300  feet  long, 
which  strikes  the  vein  at  a  distance  of  150  feet.  The  company  has  an  eight-stamp 
mill,  run  by  water-power,  built  in  1885,  which  cost  some  $rf,000.  The  mine  has  i)aid 
all  expenses.    The  owners  are  Clarkson  <&  Brown,  old  iiioneers  of  this  district.' 

Four  miles  farther  up  the  creek  is  the  King  Company's  ledge.  This  vein  is  small, 
but  very  rich  and  with  well-defined  walls.  Tliere  is  an  eight-stamp  steam-mill  here, 
but  I  understand  that  not  much  work  is  being  done  at  iiresent.  Want  of  time  iire- 
vented  my  visiting  this  place. 

These  extracts,  which  might  be  still  further  multiplied,  will  suffice  to 
show  that  in  the  great  placer-mining  region  of  Idaho  there  is  an  under- 
lying basis  for  permanent  mining,  which  will  be  developed  as  the  super- 
ficial industry  declines  and  commercial  conditions  improve  into  a  steadily 
productive  source  of  wealth.  From  this  point  of  view,  encouragement  is 
to  be  found  in  the  diversion  of  labor  for  the  time  being  to  farming  nnd 
stock-raising,  and  in  the  increased  prosperity  of  those  pursuits.     "The 
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grain,  hay,  and  vegetable  crop  of  Boise  and  other  agricultural  districts," 
says  the  Boise  Statesman  of  July  1,  1870,  "is  better  than  ever;  and  a 
confidence  is  felt  among  that  portion  of  our  community  that  has  never 
existed  before.  As  the  placer  mines  decline,  persons  forsake  them  for 
the  more  permanent  pursuits  of  farming  and  stock-breeding,  and  in  the 
end  the  country  will  undoubtedly  be  the  gainer.  Several  droves  of  cattle 
for  breeding  are  coming  into  the  Territory,  one  man  alone,  in  the  Itaft 
Kiver  country,  receiving  an  accession  of  three  thousand  head.  Another 
has  just  started  in  the  same  region  with  fifteen  hundred,  and  the  Bruneau 
and  Weiser  Valleys  are  constantly  receiving  additions  of  settlers  who 
propose  to  permanently  engage  in  farming  and  raising  stock." 

The  United  States  assay  oJlce  at  Boise  will  be  i)ut  in  operation  in 
July,  1871. 

THE    BASALTIC    CANONS    OF    THE    COLUMBIA   AND    ITS  TEIBUTARIES.* 

During  tlie  last  two  years  it  has  been  my  lot  to  travel  upward  of  twenty  thousand 
miles  in  varioiis  directions  across  the  States  and  Territories  of  the  inland  basin  and 
Pacific  sloiie  of  this  continent.  The  object  of  these  journeys  was  primarily  connected 
with  the  gold  and  silver  mines  upon  our  xiublic  domain,  and  such  observations  as  I  waa 
able  to  make  of  a  general  scientific  character  were  necessarily  incidental,  rapid,  and 
superficial.  They  are  not  offered  as  contributions  to  exact  and  detailed  knowledge,  but 
rather  as  suggestions,  the  value  and  interest  of  which  will  doubtless  vanish  in  the  light 
of  more  careful  investigations,  but  which  may,  for  the  present,  be  useful  in  awakening 
attention,  and  furnishing  a  broad,  general  outline  of  certain  great  natural  features  not 
yet  universally  familiar  to  the  public. 

Indeed,  while  the  defects  of  hurried  observations  during  rapid  and  extensive  journeys 
are  sufBciently  obvious,  they  may  be  said  to  possess,  nevertheless,  a  certain  advantage 
in  facilitating  the  formation  of  comprehensive  views  on  the  large  scale.  The  close  and 
minute  study  which  is  necessarily  bestowed  upon  details,  by  the  votaries  of  every 
natural  science,  is  not  always  favorable  to  generalizations  and  v/ide  comparisons.  The 
slow  accumulation  of  facts  which  fnrms  t\ie  essential  foundation  of  science  is  not  itself 
science.  Its  tendency  is  toward  the  exaggeration  of  dlfi'erences  rather  than  the  recog- 
nition of  similarities.  Under  the  magnifying  lens  of  the  close  observer,  the  smallest 
phenomena  become  important ;  and  while  one  eye  is  at  the  microscope  we  cannot  see 
things  in  their  true  proportions  with  the  other.  A  clerical  friend  once  remarked  that 
in  addition  to  his  ordinary  readings  of  the  Bible  by  chapters  or  texts,  he  was  accustomed 
occasionally  to  peruse  a  whole  book  at  a  sitting,  in  order  to  gain,  what  he  was  likely 
to  lose  in  minuter  study,  the  sense  of  general  scope  and  spirit.  In  like  manner,  I  ven- 
ture to  think  it  is  well  for  us  to  turn  now  and  then  from  the  texts  of  nature  and  read 
with  freer  glance  and  wider  range  her  gospels  and  epistles,  to  leave  for  a  while  her 
sentences,  tine-graven  on  stono  or  leaf,  and  skim  her  ponderous  volumes,  bound  in 
continents  and  margined  by  the  sea. 

The  illustration  may  be  applied  in  another  aspect.  As  the  Bible  consists  of  many 
books,  of  different  ages  and  human  authorships,  yet  all  constituting  the  one  Eevelation, 
so  each  of  the  natural  sciences  comes  to  its  full  revelation  by  successive  contributions. 
This  is  especially  true  of  i)hysical  geography  and  geology,  two  sciences  which  have 
not  yet  reached  the  stage  of  general  formulas — two  Bibles,  of  which  all  the  books  have 
not  been  written.  Each  country  seems,  to  have  a  new  asi)ect  of  the  truth  to  present, 
enlarging  and  modifying  the  Avhole.  Thus  we  have  had  a  geology  founded  upon  the 
carefully  studied  phenomena  of  a  small  section  of  Europe.  A  new  era  in  the  history  of 
that  science  was  opened  by  the  work  of  the  British  survey  and  the  rise  of  the  British 
school  of  geologists.  In  this  country  we  have  had  an  American  geology  based  on  the 
inicrocosm  presented  by  the  States  of  New  York  and  Pennsylvania.  In  all  these 
different  geologies,  the  presence  and  activity  of  the  same  dynamic  agents  are  recognized ; 
but  the  relative  im];)ortance  assigned  to  each  naturally  varies.  And  the  scientific 
world  now  looks  to  the  unexplored  regions  of  America,  Asia,  and  Africa  to  furnish  the 
necessary  corrective  equations  before  the  final  formula  can  be  evolved. 
'  It  seems  to  me  that  the  regions  west  of  the  Eocky  Mountains  have  something  im- 
portant to  tell  us  in  dynamic  geology.  A  general  survey  leads  to  the  impression  that 
their  most  ijrominent  features  illustrate  two  points.  They  present  to  us  vast  areas  in 
which  we  can  study,  perhaps  better  than  anywhere  else  on  the  globe,  the  effects  of 
aqueous  and  solfataric  metamorphosis  of  rocks ;  and  they  offer  in  equal  extent  tho 

*  The  substance  of  this  account  xvas  contained  in  a  paper  presented  to  the  National  Academy  of 
Sciences,  and  subsequently,  in  its  present  form,  in  a  lecture  before  the  American  Geographical  and 
statistical  Society  of  New  York,  in  the  spring  of  1870. 

H.  Ex.  10 13 


194     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTxVIXS 

proofs  and  illustrations  of  direct  eruptive  agencies.  The  State  of  Nevada  is  a  typo  of 
the  former  class,  and  the  immense  basaltic.overflows  of  California,  Oregon,  Washington, 
and  Idaho  represent  the  latter. 

The  route  traveled  bj'  me  in  1869,  from  Sacramento  overland  to  Portland,  Oregon, 
thence  up  the  Columbia  to  the  Dalles,  thence  (after  a  brief  excursion  northward  into 
Washington  Territory)  southwest,  across  the  valley  of  the  Des  Chutes,  up  the  valley  of 
the  John  Day,  through  the  mountains  to  Powder  and  Burnt  Elvers,  and  the  Snake 
Eiver,  up  the  valley  of  the  Snake,  thence  to  Boise  City,  aud,  finally,  from  Boise  south- 
ward to  Salt  Lake,  afforded  views  of  many  of  the  striking  characteristics  of  this  basaltic 
formation ;  and  it  will  be  my  attempt  to  notice  some  of  these  in  arbitrary  order,  rather 
than  to  present  a  complete  and  logically  connected  account  of  so  large  a  subject. 

All  the  streams  I  have  named  are  part  of  the  system  of  the  Columbia.  A  word  or 
tv/o  concerning  the  relation  of  this  system,  or  rather  of  the  Snake  Eiver  half  of  it,  to 
the  structure  of  our  inland  basin.  As  Professor  Newberry,  in  a  recent  lecture  before  a 
sister  society,  has  interestingly  shown,  the  physical  history  of  the  country  west  of  the 
Eocky  Mountains  may  be  divided  into  several  stages.  At  first  the  waves  of  ocean 
washed  the  feet  of  the  Eocky  Mountains.  Then,  by  the  uprising  of  mountain  ranges 
between,  the  salt  tides  of  the  interior  were  shut  off  from  the  parent  sea,  to  which  tliey 
could  return  only  by  way  of  the  great  rivers  which  ran  northward  and  southward 
around  the  ends  of  the  new  barrier.  Continual  rain-fall  and  drainage  soon  freshened 
these  inland  waters,  and  the  continent,  at  this  period,  presented  the  spectacle  of  the 
largest  expanse  of  fresh-water  lakes  ever  existing,  so  far  as  we  can  discover,  in  the 
history  of  the  globe.  This  state  of  things  obtained  on  both  sides  of  the  Eocky 
Mountains,  though  I  will  not  here  discuss  the  question  whether  the  fresh-water  deposits 
on  both  sides  are  absolutely  contemporaneous.  Certainly  those  of  the  east  were  not  in- 
ferior in  extent,  and  the  great  lakes  which  still  remain,  drained  by  the  St.  Lawrence, 
though  quite  insignificant  compared  with  the  system  of  which  they  are  a  relic,  may 
serve  to  give  a  hint  of  its  grand  proportions. 

The  fresh-water  sea  west  of  the  mountains  was  subjected  to  yet  other  changes,  which 
did  not  take  place  in  the  east.  A  further  rise  of  the  mountain  barriers  cut  jlf  ?n  many 
places  the  river  drainage,  leaving  isolated  lakes  with  insufficient  outlets  or  none  at  all; 
and  these,  by  virtue  of  the  constant  influx  of  waters,  impregnated  with  saline  matter, 
and  the  constant  concentration  caused  by  evaportion,  soon  became  salt.  Thus,  what 
were  the  briny  deeps,  after  masquerading  for  a  while  as  fresh  waters,  reasserted  their 
hereditary  character,  aud  appeared  as  briny  shallows.  Meanwhile  the  rivers  them- 
selves put  an  end  to  the  greater  jiartof  the  lakes  by  carving  deeper  and  deeper  channels 
or  by  breaking  suddenly  through  rocky  dams,  and  thus  draining  to  the  bottom  the 
inland  reservoirs.  This  process  was  carried  out  by  the  Missouri  and  Arkansas  in  the 
east,  the  Eio  Grande  in  the  south,  the  Colorado  in  the  southwest,  and  the  Columbia 
and  its  tributaries  in  the  northwest.  The  valleys  of  all  these  rivers  indicate  clearly 
the  i)rogress  of  erosion,  gradually  deepening  the  channel.  It  is  most  strikingly  illus- 
trated in  the  canons  of  the  Colorado  and  the  Snake,  while  the  passage  of  the  Cascades, 
through  which  the  Columbia  rushes,  "short-lived  and  jubilant,"  to  the  sea,  is  i)robably 
an  instance  of  the  overcoming  of  a  barrier,  letting  out,  in  an  instantaneous  flood;  the 
mass  of  waters  behind. 

The  present  appearance  of  the  inland  basin  is  that  of  an  elevated  table-land,  corru- 
gated with  mountain  ranges,  and  divided  into  meridional  valleys,  each  with  its  own 
isolated  water-system.  The  disapx^earance  of  the  vast  bodies  of  water  that  once  cov- 
ered its  surface  has  greatly  .altered  the  climate,  diminishing  the  rain-fall,  and  trans- 
forming the  greater  part  of  the  I'egion  into  a  desert.  What  rain  it  now  receives  must 
come  from  the  Pacific,  and  the  supi)lies  from  this  quarter  are  intercepted,  first  by  the 
Coast  Eanges  and  then  by  the  Sierra,  so  that  the  "  leavings,"  distributed  over  the  vast 
table-land,  are  quite  insignificant ;  over  the  whole  surface  ranges,  in  perpetual  winds, 
a  dry  and  thirsty  air  licking  rip  with  amazing  raisidity  all  exposed  moisture.  The 
streams  that  rise  in  the  mountain  ranges,  and  flow  downward  into  the  valleys,  soon 
disappear — partly  absorbed  in  the  sandy  soil  and  partly  (indeed,  chiefly)  taken  up  by 
the  atmosphere.  Even  large  rivers,  like  the  Humboldt,  sju-ead  out  into  shallow  Jakes, 
erroneously  called  "  sinks,"  and,  exposing  thus  a  large  area  to  evaporation,  dry  up. 
Eeese  Eiver  flows  northv/ard  for  a  hundred  and  fifty  to  two  hundred  miles,  through  a 
narrow  valley,  where  it  is  frequently  replenished  by  smaller  tributaries ;  and,  after 
this  long  journey,  having  almost  reached  the  Humboldt,  it  pauses  and  is  lost,  dying, 
like  a  weary  pilgrim,  in  sight  of  the  shrine.  In  the  immediate  neighborhood  the  Car-_ 
son  Eiver  also  has  its  sink. 

The  amount  of  water  in  these  isolated  streams  and  basins  depends  upon  the  fluctuat- 
ing balance  between  rain-fall  (or  snow-thaw)  and  evaporation.  This  is  curiously  shown 
;in  the  little  system  of  the  Truckee.  This  stream — a  turbulent  river — is  the  outlet  of 
Lake  Bigler,  a  beautiful  mountain  lake,  situated  among  the  summits  of  the  Sierra,  and 
fed  by  their  melting  snows.  The  Truckee  flows  north  for  a  dozen  miles  along  the 
range,  then  pitches  downward  and  eastward,  through  the  jiass  traversed  now  by  the 
Central  Pacific  Eailroad,  into  the  Nevada  basin.    Hero  it  turns  again  at  right  angles 
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fco  the  nortli,  and,  llowiug  a  score  of  miles,  eniptioEs  into  Pyramid  Lake,  -wliich  consti- 
tutes its  sinl-c.  Bigier  is  i'reslj,  Pyramid  is  salt ;  Bif^ler  lias  no  inlet,  Pyramid  no  outlet ; 
and  from  Bigier  to  Pyramid  Hows  ever  tlie  swift  Truckee.  The  snows  of  the  Sierra 
thus  lind  their  way  into  the  lower  basin,  to  he  thence  taken  up  to  fall  again  as  snov/s — 
I  had  almost  said — upon  their  native  peaks;  but  the  "circuit  of  Nature"  is  not  in 
this  case  so  prettily  completed;  since  the  evaporations  of  I'yraniid  Lake  are  doubtless 
carried  by  prevailing  Aviuds  to  the  east,  to  be  precipitated,  perhaps,  on  the  rim  of  the 
basin  of  Salt  Lake.  It  is  evident  that  the  change  of  level  in  one  of  these  isolated 
lakes  alibrds  us  a  measurement  with  regard  to  the  relative  rain-fall  and  evaporation, 
provided  the  absence  of  drainage  be  ascertained.  Tbe  Salt  Lake  is  hundreds  of  feet 
lower  than  it  once  was ;  the  former  lacustrine  beach  can  be  distinctly  traced,  like  a 
high-water  mark,  along  the  mountain-sides.  But  this  great  change  of  level  is  doubt- 
less due  to  sudden  drainage  rather  thau  slow  subsidence  of  the  water.  Since  the 
Mormons  settled  the  country,  the  lake  is  said  to  be  rising,  and  to  have  submerged 
already  much  land  that  was  formerly  dry  the  year  round.  This  may,  however,  be  but 
a  temporary  fluctuation. 

The  Salt  Lake  basin  is  separated  by  so  narrow  a  divide  from  the  system  of  the  Snake 
Eiver  as  to  render  ifc  quite  jprobable  that  this  stream  once  drained  it — that  is  to  say,  that 
the  basin  formerly  spilled  over  its  rim  into  the  Snake  river.  This  jiart  of  the  country, 
or  rather  a  region  a  little  north  and  east,  includes  a  curious  nodal  point,  as  it  were, 
from  which  the  headwaters  of  the  Snake  and  the  Colorado  and  the  Missouri  take  their 
rise,  and  flow  in  different  directions  to  the  sea.  It  was  near  here,  in  the  Wind  Eiver 
Mountains,  that  Fr(Smont  planted  the  Stars  and  Stripes  upon  what  was  sujjposed  to  be 
the  highest  })oint  of  the  continent.  Lewis  and  Clarke,  who,  in  the  time  of  President 
Jefferson,  ascended  the  fork  of  the  Missouri  which  still  bears  his  name,  bestowed  by 
them,  found  two  springs,  but  a  short  distance  apart,  which  contributed  their  waters, 
the  one  to  the  Pacific  and  the  other  to  the  Atlantic.  The  former  may  be  considered  as 
the  source  of  the  Lewis  Eiver,  now  more  commonly  called  the  Snake.  From  this  point 
it  pursues  a  devious  course  to  the  southwest,  then  north,  for  perhaps  nine  hundred 
miles,  until,  having  been  strengthened  on  the  way  by  its  tributaries,  the  Owyhee, 
Boise,  Sweetwater,  etc.,  it  joins  with  the  uoKthern  fork  of  the  Columbia,  to  make  one 
of  the  stateliest  rivers  of  the  world. 

The  caiions  of  the  Snake  are  little  known.  Lewis  and  Clarke  did  not  follow  down 
this  stream,  being  deterred  by  the  forbidding  nature  of  the  country,  which  Avas  desti 
tute  of  food.  The  geography  of  the  region  being  then  wholly  unknown,  they  were 
endeavoring  to  strike  the  headwaters  of  the  Columbia,  in  order  to  follow  it  down  to 
the  infant  settlement  of  Astoria ;  and  finding  no  salmon  in  the  upper  course  of  the 
Snake,  Lewis  acutely  inferred  that  either  there  were  great  falls  in  this  river,  or  it  did 
not  belong  to  the  Columbia  system.  The  former  of  These  suppositious  was  true ;  and 
Lewis  may  be  said  to  have  seen  with  the  eje  of  faith  the  great  falls  of  the  Snake. 
Eecrossiug  the  continental  divide  and  turning  northward,  these  bold  explorers  finally 
reached  their  destination  by  an  easier  route.  Fremont  subsequently  descended  the 
stream  faiilier  than  they  had  done ;  but  he  likewise  abandoned  its  course,  striking 
northAvard  for  a  more  favorable  line,  and  apparently  just  missing  by  a  few  miles  the 
sight  of  the  great  falls. 

Like  the  canons  of  the  Colorado  in  the  South,  the  channels  of  the  Snake  and  other 
rivers  of  this  region  are  carA'ed  by  the  streams  themselves  deep  into  the  face  of  the 
country,  leaving  a  general  table-land  aboA'e.  The  Colorado  seems,  however,  to  have 
had  easier  work,  by  reason  of  the  softer  nature  of  the  predominant  rocks.  The  char- 
acteristic formation  of  the  Snake  and  the  Columbia  above  the  Cascades  is  basaltic — 
the  product  of  vast  lava  overfioAvs.  The  sublime  group  of  mountains  in  Oregon  and 
Washington,  which  includes  Hood,  Adams,  St.  Helen's,  Eegnier,  and  Baker,  with  others, 
scarcely  less  magnificent,  is  volcanic.  Some  of  these  peaks  have  been  in  active  erup-' 
tion  within  recent  years ;  and  all  are  known  to  have  been  so  at  some  former  period. 
But  we  have  not  to  look  for  volcanic  craters  as  the  centers  of  the  great  lava  floods 
Avhich  coA^ered  so  much  of  Northern  California,  Oregon,  Washington,  and  Idaho. 
These  craters  are  scattered  along  a  distance  of  five  hundred  miles  in  the  Cascade  and 
Sierra  ranges,  but  it  seems  jirobable  that  a  line  connects  them,  upon  which  the  erup- 
tions of  melted  laA^a  took  place  abundantly,  repeatedly,  but  perhajis  more  silently  than 
is  ai)t  to  be  the  case  with  the  explosive  phenomena  "of  volcanoes.  A  plutouie  dike 
may  be  traced  along  the  Sierra,  and  is  asserted  to  have  been  obserA^ed  in  a  considerable 
sectional  exposure  in  one  of  the  deep  side-canons  of  the  western  slope.  If  we  are  yet 
ignorant  of  the  geological  history  of  these  phenomena,  it  is  merely  because  wo  have 
not  yet  had  time  to  collect  and  compare  observations.  There  are  few  regions  on  the 
globe  where  the  handwriting  of  nature  is  larger,  plainer,  or  less  obscured"  by  nature's 
own  subsequent  efforts  to  erase  it.  Geologists  who  have  painfully  endeavored  to  find 
in  raikoad  cuttings,  wells,  or  rare  accidental  exposures,  the  view  of  the  structure  of 
the  rocks  which  forests  and  alluvion  otherwhere  concealed,  Avill  appreciate  the  ease 
and  satisfactory  character  of  reconnaissances  in  a  wilderness,  where  the  mountains  are 
bare  above,  and  cloven  with  caiions  that  reveal  their  very  hearts. 
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One  of  the  first  tilings  that  strike  the  observer  in  these  basaltic  layers  is  their  great 
aggregate  thickness  as  well  as  superficial  extent.  This  is  finely  sho^Yu  just  above  the 
Dalles  and  in  the  canon  of  the  Des  Chutes.  For  a  considerable  distance  along  the 
Dalles,  the  banks  of  the  Columbia  present  a  lov^  volcanic  escarpment,  like  the  Pali- 
sades of  the  Hudson,  but  absolutelj''  barren.  At  some  points,  hov^'ever,  the  whole 
thickness  of  the  mass  through  which  the  river  has  carved  its  way  stands  revealed.  It 
presents  to  us  a  series  of  overflows,  each  spreading  out  horizontally,  and  succeeded 
after  an  indefinite  interval  by  another.  The  aggregate  thickness,  as  shown  in  the  Des 
Chutes,  cannot  fall  short  of  2,000  feet.  In  different  localities  it  is  easy  to  distinguish 
between  the  layers  that  have  cooled  under  water  (i.  e.,  those  which  were  erupted  before 
the  disappearance  of  the  great  inland  lakes)  and  those  which  have  congealed  under 
exposure  to  the  atmosphere.  Possibly  a  still  more  important  clew  to  the  geological 
history  is  found  in  the  fact  that  these  basaltic  layers  inclose  intercalated  series  of  sedi- 
mentary strata.  At  Dalles  City  a  bed  of  lava  overlies  a  bed  of  conglomerate,  and  is 
in  turn  overlain  by  deijosits  of  tufa-sandstones  and  clays,  containing  the  most  delicate 
plant-fossils  that  can  be  conceived.  There  are  leaves,  twigs,  and  buds  in  the  greatest 
perfection.  Perhaps  they  were  brought  down  by  the  liver  in  former  times.  It  cer- 
tainly seems  less  likely  that  they  should  have  grown  where  now  they  are  found.  The 
mud  and  ashes  constituting  these  intercalated  beds  may  also  have  been  erupted,  since 
we  know  that  nearly  or  quite  all  of  the  volcanic  eruptions  include  the  expulsion  of 
vast  quantities  of  ashes  and  hot  water. 

At  the  Cascades  of  the  Columbia,  the  Des  Chutes,  and  other  rivers,  not  too  much 
obstructed,  salmon  are  speared  or  hooked  in  great  abundance  by  the  Indians.  These 
fish  find  their  way  for  more  than  a  thousand  miles  from  the  sea,  continually  pressing 
up  stream,  and  growing  v/eaker,  thinner,  and  more  battered  and  lacerated  by  the  rough 
and  rocky  trip.  Those  caught  at  the  mouth  of  the  Columbia  are  in  far  the  best  con- 
dition ;  and  it  is  from  this  place  that  the  great  quantities  are  taken  for  paclKug  and 
"shipment  to  market.  The  Indians,  less  fastidious,  catch  their  fish  wherever  it  is  most 
convenient,  dry  it  in  the  sun,  and  preserve  it  for  winter  food. 

Passing  southeast  from  the  Dalles,  and  crossing  the  valley  of  the  Des  Chutes,  we 
come  into  the  valley  of  the  John  Day's  Riyer.  The  walls  of  this  canon  are  of  volcanic, 
sedi^nentary  character,  at  least  in  many  places,  consisting  of  tufas  and  sandstones  from 
volcanic  materials.  The  effects  upon  these  soft  materials  of  atmosiiheric  and  aqueous 
agencies  have  been  picturesque  and  curious  in  the  extreme.  At  one  point  a  complete 
ancient  castle  is  perched,  like  the  stronghold  of  a  Eaubritter  of  the  Ehine,  upon  a  com- 
manding crag,  from  which  its  dwellers  might  look  far  up  and  down  the  valley.  A  lit- 
tle further  on,  a  whole  city,  with  towers  and  roofs  of  fantastic,  quaint  variety,  attracts 
the  Avondering  gaze.  It  is  difiQcult,  sometimes,  to  realize  that  these  appearances  are 
but  the  freaks  of  water,  gnawing  away  into  such  fanciful  forms  the  yielding  layers  of 
rock.  . 

A  brief  trip  into  the  forests  of  Washington  Territory,  up  the  valley  of  the  White 
Salmon,  and  nearly  to  the  foot  of  Mount  Adams,  gave  me  an  opportunity  to  study  one 
of  the  most  remarkable  features  of  these  basaltic  formations,  namely,  their  subterranean 
passages  or  caves.  I  have  elsewhere*  given  some  account  of  these;  but  I  must  beg 
your  indulgence  for  a  condensed  description  here. 

The  whole  country  in  the  neighborhood  of  Dallas  is  covered  with  basaltic  overflows, 
intercalated  here  and  there  Avith  beds  of  tufa,  cemented  ashes,  and  even  altered  clays, 
in  some  of  which  interesting  tertiary  fossils,  both  of  plants  and  animals,  have  been 
discovered.  Eev.  T.  Condon,  of  Dallas  City,  a  naturalist,  whose  enthusiasm,  patient 
industry,  and  Avide  acquaintance  with  this  part  of  Oregon  entitle  him  to  a  fame  Avhich 
his  modesty  has  hitherto  avoided,  has  brought  together  a  large  and  interesting  collec- 
tion of  these  fossil  remains,  which  he  exhibits  and  explains  with  great  courtesy  to  his 
friends,  among  whom,  with  catholic  liberality,  he  appears  to  reckon  all  those  Avho 
make  demands  upon  his  time  and  manifest  interest  in  his  pursuits. 

It  is  in  these  basPvltic  overflows,  not  more  than  twenty  miles  frOm  the  base  of  Mount 
Adams,  and  in  the  heart,  so  to  speak,  of  the  Cascade  Mountains,  west  of  the  A'allcy  of 
the  White  Salmon  Eiver,  that  a  series  of  caves  occur,  some  of  which  present  the 
phenomena  of  perpetual  ice.  Nature  continues  the  manufacture,  and  stores  the  pro- 
duct, year  after  year,  though  it  is  but  occasionally  that  man,  exhausting  his  own 
resources,  falls  back  upon  her  forethought  and  bounty. 

The  "  caves"  are  all  old  lava  channels  through  Avhich  the  melted  matter  flowed,  after 
the  crust  had  cooled  and  hardened  overhead.  The  same  thing  may  be  seen  on  any  vol- 
cano ;  but  in  most  cases,  I  presume,  the  molten  current  gradually  clogs  and  fills  the 
duct,  and  cooling  leaves  the  solid  mass.  If  by  any  cause,  however,  the  lava  should  be 
choked  at  the  source  of  the  stream,  I  fancy  vhat  the  ])ortiou  already  in  tlio  duct,  pro- 
tected to  a  great  degree  from  cooling  by  the  solid  Avail  above  and  on  either  side  would 
continue  to  flow  for  a  considerable  distance,  and  leave  an  empty  space  behind  it. 
These  ducts  may  be  traced  for  several  miles.    The  ground  reverberates  hollowly  under 

•Engineering  and  Mining  Journal,  vol.  viii,  No.  13,  page  194.    Overland  Monthly,  November,  1869. 


CONDITION    OF   MINING    INDUSTRY IDAHO.  197 

the  horses'  feet ;  aud  at  frequent  intervals,  where  the  crust  has  broken  through  by  its 
own  weight,  the  descent  may  be  raado  over  great  blocks  of  basalt  into  the  subter- 
ranean glooms.  We  explored  one  passage  for  a  distance  of  750  feet,  and  found  the 
fissure  still  continuing  at  either  end,  though  too  narrow  to  admit  of  farther  peuetra- 
tration.  But  two  or  three  o^'  these  caverns  have  been  found  to  contain  ice ;  and  of 
these  only  one  seems  to  afford  it  in  abundance  aud  in  accessible  position.  This  one  we 
thoroughly  examined,  and  found  the  subject,  upon  closer  attention,  divested  of  much 
of  its  mystery. 

.  To  make  an  ice-cave  it  is  necessary  to  have  a  cave.  This,  as  we  have  seen,  is  pro- 
vided by  the  geological  formation  of  the  locality.  The  next  requirement  is  a  commu- 
nication between  the  cave  and  the  outer  air,  giving  opportunity  for  the  refrigerating 
draughts  of  winter.  Finally,  a  slow  percolation  of  water  into  the  cave,  which  may 
freeze  solid,  in  successive  layers,  throughout  the  winter.  In  summer  the  ice  thus 
accummulated  thaws  slowly  under  the  influence  of  warmer  air  entering  the  cavern  ; 
but  the  thawing  at  one  end  produces  a  low  temperature  at  the  other,  which  preserves 
the  great  body  of  ice.  Besides,  it  is  a  well-known  fact  that  ice  formed  at  very  low 
temjieratures  will  last  much  longer  t»han  that  which  has  been  barely  frozen  at  32°. 
Hence  the  amount  of  heat  that  would  liquify  river-ice  only  brings  the  cave-ice  up  to 
the  neighborhood  of  the  freeziug-xioint.  We  satistied  ourselves,  however,  that  the  ice 
in  the  cave  does  thaw  in  summer,  and  ihe  water  finds  its  way  out  by  subterranean 
channels. 

I  am  strongly  inclised  to  see  in  these  peculiar  lava-ducts  an  explanation  of  the 
phenomenon,  not  uufrequent  in  this  region,  of  "lost  rivers."  We  camped  on  the  ex- 
cursion to  the  ice-caves  by  the  side  of  a  brisk,  musical  stream,  which  afforded  us  an 
abundance  of  water  for  our  horses  and  ourselves.  Mounting  the  next  morning  and 
riding  away,  wo  were  surprised  to  find  the  bed  of  the  stream  less  than  a  dozen  rods 
below  our  camp  perfectly  dry.  A  closer  examination  showed  that  the  water  disap- 
peared into  one  of  the  subterranean  passages  in  the  basalt.  Somewhat  similar  must 
be  the  course  of  the  great  "lost  river"  which  bursts  out  of  the  vertical  side  of  the 
canon  of  the  Snake — a  torrent  from  the  solid  rock  ;  a  foundling  rather  than  a  lostliug, 
since  it  is  the  origin,  not  the  fate  of  this  river  which  is  unknoVn.  Above  its  strange 
headlong  emergence  from  imprisonment,  the  black,  barren  desert  stretches  for  scores 
of  miles,  treeless  atfd  waterless.  Somewhere  to  the  northward  a  river  has  been  lost,  and 
here  it  is.  Identified  it  will  be,  so  soon  as  its  disappearance  shall  sufficiently  interest 
any  of  its  friends  to  make  them  answer  the  advertisement  of  its  discovery. 

The  main  canon  of  the  Snake  River  is  cut  through  basalt  for  several  hundred  miles, 
and  in  following  its  course,  by  riding  along  the  precipitous  edge  of  the  chasm,  at  the 
bottom  of  which  flows  the  river,  one  has  excellent  opportunity  to  study  both  the  suc- 
cessive deposition  of  the  layers  of  basalt,  with  the  signs  of  intermittence  and  intervals 
of  rest,  aud  the  peculiar  columnar  structure,  periiendicular  to  the  planes  of  deposition, 
of  each  separate  layer.  Not  even  the  noted  example  furnished  by  Fingal's  Cav^e  could 
surpass  the  illustrations  afforded  in  many  places  by  the  columnar  basalts  of  this  region. 
The  columns  are  usually  six-sided  prisms,  though  sometimes  they  have  five  or  four  sides. 
This  variation,  however,  is  enough  to  show  that  the  cause  of  their  formation  is  not 
analogous  to  crystalline  force.  Tlie  form  of  the  regular  pentagon  does  not  occur  in  any 
crystalline  form  ;  nor  does  nature  ever  confound  in  the  same  substance  the  hexagonal 
and  the  tetragonal  forms.  Probably  the  shape  of  these  prisms  can  be  exi)lained  by  a 
less  diflicult  hypothesis.  The  cell  of  the  bee,  you  will  remember,  is  hexagonal  in  sec- 
tion, aud  was  formerly  cited  as  a  wonderful  example  of  geometrical  instinct,  since  it 
possesses  exactly  the  form  which  can  be  mathematically  proved  to  occupy  the  space  of 
the  hive  most  economically,  leaving  no  wasted  interstices,  and  consuming  a  minimum 
quantity  of  building  material.  It  is  now  seen  that  the  cell  of  the  bee  is  spherical  in 
shape,  and  assumes  this  economical  shape  under  pressure.  It  is  probable  that  au  analo- 
gous result  is  due  in  the  cooling  of  basalt  to  the  pressure  of  the  whole  mass.  The  ten- 
dency, apart  from  this  pressure,  would  be  to  cool  in  globes ;.  but  the  vertical  pressure 
converts  these  into  cylinders,  facilitating  at  the  same  time  vertical  cleavages  through 
the  mass ;  and  finally  the  lateral  pressure  through  the  half-solidified  mass  modifies  these 
cylinders  into  prisms.  It  is  natural  that  most  of  these  should  be  hexagonal,  because 
a  circle  can  be  tangent  to  six  other  circles  of  equal  size,  and  these  tangent  each  to  each; 
and  the  transformation  of  these  into  hexagons  would  exactly  fill  the  surface.  But  local 
disturbances,  differences  in  the  size  of  the  circles  forming  the  bases  of  the  basalt-cylin- 
ders, and  other  accidental  causes,  would  naturally  lead  to  the  formation  of  imperfect 
prisms,  or  such  as  had  not  their  full  complement  of  six  sides.  And  this  is  the  exact 
state  of  things  as  revealed  by  observation.  The  hexagonal  type  seems  to  be  predomi- 
nant, but  not  universal. 

The  size  of  the  prisms  or  columns  is  not  great — seldom  exceeding  one  or  two  feet  as  the 
width  of  a  side.  Although  the  horizontal  divisions  between  successive  layers  of  basalt 
indicate  long  periods,  possibly,  of  intervening  time,  and  we  can  therefore  not  expect 
the  columns  to  be  continuous  through  the  different  layers,  yet  this  is  sufficiently  the 
case  (j.  e.,  the  cleavage  planes  between  the  prisms  in  one  layer  coincide  sufficiently  well 
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with  those  in  the  layer  below)  to  permit  extensive  vertical  cleavages  of  large  masses 
of  basalt,  from  the  surface  down  through  a  dozen  layers,  to  the  very  bottom  of  the 
canon.  I  have  stood  above,  with  one  foot  upon  the  solid  basalt,  and  the  other  upon  the 
upper  edge  of  a  narrow  slice  thus  parted  from  the  main  body,  while  between  my  feet  a 
deep,  long  crevice,  only  a  few  inches  in  width,  extended  down  to  the  base  of  the  cliffs, 
giving  me  a  glimpse  of  the  river  hundreds  of  feet  below.  The  manner  in  which  tbt; 
can.ou  of  the  Snake  appears  to  have  been  enlarged  is  by  the  gradual  wearing  away  of 
the  base  of  its  walls  by  the  flowing  river  and  the  grinding  boulders,  and  then  the  top- 
pling or  sliding  off  of  these  massive  slices  from  the  whole  face.  The  walls  remain 
almost  everywhere  vertical,  and  the  swift  stream  below  carries  Jiway  the  tains  of  debris. 
This  structure  of  the  basalt  greatly  facilitates  the  formation  of  canons  in  it  by  ero- 
sion. No  doubt  a  stream  first  finding  its  way  through  some  of  the  fine  crevices  leffc  in 
cooling  enlarges  these  at  the  bottom,  and  thus  produces,  little  by  little,  a  wide,  smooth 
chasm.  Indeed,  it  is  not  impossible  that  the  lost  river  to  which  I  have  alluded  may 
some  day,  industriously  undermining  its  roof,  appear  as  a  visible  torrent  at  the  bottom 
of  a  deep  canon. 

Many  of  these  features  can  be  studied.  Avith  great  ease,  and  under  the  inspiration  of 
glorious  natural  beauty  at  the  great  Shoshone  Falls  of  the  Snake.  (The  lectiirer  here 
sketched  rapidly  upon  the  black-board  the  outline  of  these  falls  and  of  the  basaltic 
cliffs  above  and  below  them.)  There  are  no  large  pictures  of  these  falls  at  present 
available ;  otherwise  I  should  not  be  so  audacious  as  to  attempt  to  convey  an  idea  of 
their  form — still  less  of  their  beauty — in  so  rude  a  manner.  They  are  sitnated  about 
twelve  miles  above  the  crossing  of  the  Snake  Canon  hj  the  stage-road  from  Boise  to 
Salt  Lake  They  are  accessible  without  much  hardship  from  the  Pacific  Railroad,  by 
twenty-four  hours'  stage-travel  to  the  station  of  Rock  Creek,  and  a  ride  or  walk  across 
the  sage-desert  of  half  a  dozen  miles.  The  surface  of  the  country  appears  to  bo  an 
unbroken,  scarcely  nndulating'plain,  dotted  Avith  the  gray  tufts  of  tlie  sage,  and  black, 
here  and  there,  with  patches  of  bare  volcanic  rock.  As  one  approaches  the  canoa  of 
the  river,  its  presence  is  betrayed  by  the  sound  of  its  flowing,  until  at  last  one  comes 
suddenly  vipon  its  bold  brink,  and  sees  the  stream  600  feefc  below. 

The  opposite  side  of  the  canon  presents  an  excellent  vertical  section,  showing  both 
the  bedded  and  the  columnar  structure  of  the  basalt,  and  thin  layers  of  sedimentary 
deposits  between  the  successive  overflows.  The  whole  thickness  of  the  basaltic  forma- 
tion is  about  400  feet ;  and  below  it  is  revealed  porphyry,  to  the  further  depth  of  200 
feet.  Through  both  of  these  the  canon  has  been  carved  ;  but  it  is  ai>parentl3''  a  much 
slower  and  more  difiScult  work  for  the  stream  to  wear  away  by  honest  liiction  the 
masses  of  porphyry  than  it  was  to  subtly  undermine  and  overthrow  the  stately  pillars 
of  basalt. 

The  roar  of  the  falls  is  heard  in  the  distance,  and  a  rising  cloud  of  mist  indicates  their 
locality.  Riding  along  the  edge  of  the  cliff'  for  two  or  tlireo  miles,  we  come  upon  one 
of  the 'most  romantic  scenes  of  the  world.  We  surprise  the  river  at  its  work.  Its  ba- 
saltic channel  was  long  since  complete,  and,  not  satisfied  with  that,  it  is  i)atiently  saw- 
ing, foot  by  foot,  into  the  porphyry.  Below  the  falls  this  rock  has  been  excavated  some 
200  feet  in  depth;  and  this  is  almost  exactly  the  height  of  the  falls  themselves.  There 
are  almost  no  rapids  immediately  above,  and  none  at  all  immediately  below ;  the  stream 
makes  practically  but  one  leap,  in  a  sheet,  broken  at  low  water  by  iirojecting  rocks,  but 
majestic  in  times  of  flood  as  the  segment  of  a  huge,  revolving  wheel.  Figures  are  per- 
haps as  impressive  as  words  in  such  a  description,  since  they  leave  the  imagination 
freer  play  in  filling  up  the  outlines  of  the  scene.  A  canon  perhaps  1,000  feet  in  width, 
400  feet  deep  above  the  falls,  600  feet  below,*'  and  a  great  river  plunging  from  one  bed 
to  the  other — this  is  the  frame  of  the  picture.  As  if  unwilling  to  leave  so  grand  a  be- 
ginning without  some  delicate  touches  of  milder  beauty,  nature  has  relnxed  the  stern- 
ness of  her  desolation,  and  clothed  the  gray  ruins  of  the  precipices  with  green  trees 
and  grass,  nourished  by  the  mists  of  the  cataract.  The  sun,  busy  through  all  the  sur- 
rounding plains  in  fierce  destruction,  here  condescends  to  tlie  graceful  labor  of  scatter- 
ing diamonds  in  the  foam  and  painting  rainbows  on  the  mist.  A  little  Avay  above  the 
falls  the  river  divides,  inclosing  between  its  two  arms  a  remnant  of  the  overlying 
basalt,  massive  and  castellated,  like  a  great  fortress,  defying  destruction ;  and  almost 
on  the  edge  of  the  falls,  protected  no  doubt  by  this  fortress  farther  up  the  stream, 
stands  a  still  smaller  relic  of  the  former  rocks,  a  pillar  of  basalt,  ui»on  the  top  of  which 
was  seen  by  the  earliest  pioneers  who  penetrated  to  this  place  an  eagle's  nest.  For  a 
score  of  years  it  has  remained — how  much  longer  no  man  can  tell — and  is  still  inhabited 
by  the  proud  and  solitary  pair  whose  reign  there  is  none  to^disputo. 

Despite  the  forbidding  appearance  of  the  jirecipitous  cliffs,  it  is  possible  to  descend 
into  the  canon  below  the  falls.  Numerous  clefts  and  fissures  extend  throngh  the  basalt 
to  the  porphyry,  and  by  scrambling,  sliding,  and  dropping,  aided  by  the  stout  branches 
of  drooping  trees,  it  is  possible  to  reach  the  bottom.  Many  of  these  fissures  are  spanned 
above  by  natural  bridges.    Some  of  them  are  closed  at  the  top,  with  oijeuiugs  hero  and 

*Tho  height  of  the  cliffs  helow  the  falls  is  620  foe";  the  height  of  the  falls  is  said  to  be  21G  feel. 
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there,  through  which  we  may  look  down  into  deep  narrow  cares,  with  glimpses,  far 
below,  of  sunshine  and  the  flowing  river. 

The  view  of  the  falls  from  beneath,  though  of  course  impressive  and  beautiful,  is  not 
the  best  that  can  be  obtained.  The  characteristic  feature  of  the  scene,  the  great  depth 
of  the  canon  above  the  upper  level  of  the  stream,  is  dwarfed  in  perspective,  and  tlie 
beauty  of  the  stream  just  before  its  final  plunge  is  hid  from  view  by  the  tumbling 
waters  themselves.  The  most  magnificent  aspect,  combining  in  one  picture  nearly  ail 
the  elements  of  power  and  grace,  of  bold  outline  and  tender  sliadow,  of  towering  height 
above  and  dizzy  depth  below,  is  obtained  from  a  jutting  point  of  the  crags  below  the 
fall  and  nearly  on  a  level  with  its  edge.  It  was  from  such  a  position  that  Sir.  Clarence 
King's  party  of  explorers,  suspending  their  photographer  and  his  iustrumeut  iu  mid-air, 
as  it  were,  in  front  of  the  great  cataract,  obtained  an  excellent  iiicturo  of  this  unicxue 
scene. 

I  have  said  enough,  I  trust,  to  convince  you  that  the  far  Northwest  has  much  to  shov*- 
us  and  to  tell  us  that  will  be  valuable  to  science  and  to  art.  I  hope  it  will  not  be  long 
before  its  natural  features  will  bo  thoroughly  explored  and  described.  Pacific  Railroad 
parties  have  crossed  and  recrossed  it,  intent  rather  on  the  best  viay  to  get  through  its 
passes  and  across  its  wilderness  than  on  the  study  of  its  character  ai:d  historj' ;  the 
miner  and  the  emigrant  have  traversed  it  with  indifference,  save  where  it  promised 
fruitful  farms  or  golden  treasure ;  the  Indian  and  the  trax^per  have  roamed  over  it,  with 
keen  but  ignorant  observation.  But  the  time  for  all  such  imperfect  explorations  of  our 
great  interior  has  passed.  The  recent  governmental  survey  of  the  belt  through  which 
the  Pacific  Railroad  runs  is  a  specimen  of  a  more  thorough,  elaborate,  and  permanently 
valuable  contribution  to  our  knowledge  of  the  continent.  I  hope  it  may  be  follovf  ed 
by  others,  as  well-equipped  and  as  well-conducted  as  this  has  been  by  its  young  but 
famous  leader,  Clarence  King,  with  whose  name  those  of  Hague  and  Gardner  are 
worthily  associated.  Surely  the  government  of  this  great  country  cannot  do  a  wiser 
or  a  nobler  thing  than  to  give  to  the  world  a  faithful  picture  of  tlie  mighty  realm  be- 
neath its  sway. 

Since  the  foregoing  description  was  written  and  made  public,  the  re- 
discovery of  gold  in  the  bars  of  the  Upper  Snake  has  led  a  considerable 
temporary  population  to  the  neighborhood  of  the  great  falls, 

THE   SNAKE   RIVER  BARS. 

The  bars-  on  the  Snake  Eiver  have  long  been  the  resort  of  placer- 
miners  at  times  when  the  lack  of  water  caused  the  suspension  of  oper- 
ations in  the  camps  of  Boise  Basin  and  other  localities,  usually  toward 
the  close  of  the  season,  when  the  smaller  streams  are  dry.  Indeed,  it 
is  not  practicable  to  carry  on  bar-mining  in  the  Snake  wliile  the  stream 
is  high ;  and  even  under  the  circumstances  above  mentioned,  it  is  usually 
expected  that  the  bars  will  merely  enable  a  few  hundred  men  to  earn 
"  wages" — $5  to  $8  per  day — and  so  find  steady  employment  at  a  time 
when  they  would  otherwise  be  forced  to  remain  idle.  The  seasons  of 
1869  and  1870,  however,  were  both  characterized  by  droughty  and  the 
unusual  low  stage  of  water  early  in  the  summer,  wiiile  it  impaired  the 
productiveness  of  many  interior  camps,  gave  rise  to  increased  activity 
along  the  great  river.  During  the  former  year  I  followed  the  Snake 
caiion  for  some  distance,  visiting  en  route  the  celebrated  Shoshone  Falls ; 
and  it  must  be  confessed  that  I  found  its  precipitous  basaltic  walls,  with 
their  coarse  debris,  not  promising  for  river-mining.  Near  these  very 
falls,  however,  some  discoveries  of  gold  in  the  river-channel,  made  in 
the  summer  of  1870,  created  considerable  excitement,  and  called  to- 
gether suddenly  a  temporary  population,  where  at  the  time  of  my  visit 
there  was  no  sign  of  human  habitation.  From  the  information  I  have 
been  able  to  gather,  I  am  led  to  believe  that  the  gold  deposits  of  this 
part  of  the  river  are  limited  in  extent  and  quite  moderate  in  tbeir 
yield  of  precious  metal,  while  the  operations  of  mining  are  difficult  in 
the  most  favorable  seasons,  and  will  be  quite  impracticable  when  high 
water  prevails.  The  following  account  of  these  mines,  extracted  and 
condensed  from  a  letter  addressed  July  15,  1870,  to  the  San  Francisco 
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Bulletin,  presents  a  clear  picture,  and  agrees  well  with  my  impressions ' 
derived  from  personal  observation  and  from  conversation  with  others : 

The  discovery  of  gold  on  this  river  is  by  uo  means  a  recent  thing,  having  occurred, 
along  its  lower  portions,  soon  after  the  opening  up  of  the  mines  in  the  Boise  Basin, 
and  farther  down,  about  Lewiston,  somewhat  earlier.  The  extreme  iineness  of  the 
particles,  however,  it  being  what  is  denominated  '•  flour  dust,"  prevented  these  dig- 
gings being  worked  at  that  day,  the  means  for  saving  this  excessively  fine  dust  having 
been  less  perfect  then  than  at  present ;  a  further  reason  for  their  neglect  being  that  much 
better  wages  could  then  be  made  almost  anywhere  in  the  mines  of  Eastern  Oregon  and 
Idaho  than  here.  It  has  been  the  case,  however,  that  small  parties  have  for  several  years 
pastworked  occasionally  on  the  bars  in  this  vicinity,  as  well  as  a  few  points  still  higher 
up.  In  the  summer  of  1864,  a  well-appointed  company  left  Boise  to  prospect  the  Upper 
Snake  and  its  tributaries ;  but,  meeting  with  resistance  from  the  Indians,  they  were 
obliged  to  abandon  this  purpose,  having  only  ascertained  that  there  was  at  least  a 
show  of  gold  along  the  streams  in  that  region.  Ever  since  these  attempts  have  been 
annually  renewed,  only  to  end  for  the  first  two  or  three  years  in  similar  results,  no 
considerable  amount  of  work  having  been  accomplished  until  last  year  in  that  quarter. 
Through  these  persistent  efli'orts,  prosecuted  both  from  the  east  and  the  west,  the  main 
Stream  has  been  traced  and  examined  quite  to  its  source,  in  the  Wind  River  Moun- 
tains, while  the  most  of  its  upper  tributaries  have  also  been  pretty  effectually  explored. 
On  nearly  all  the  bars,  both  on  the  two  T)rincipal .  forks,  as  well  as  the  confluents,  gold 
has  been  found — always  excessively  fine  and  generally  only  in  limited  quantities — no- 
where in  very  great  quantities. 

Owing  to  dearth  of  water,  and  consequent  difficulty  in  working  the  mines  through- 
out Idaho  last  year,  a  larger  number  of  men  than  ever  before  were  tempted  to  try  their 
luck  on  this  river,  the  most  of  whom  located  in  this  neighborhood,  where  several  good 
bars  had  j>reviously  been  found.  Arriving  at  a  time  when  the  water  had  reached  a 
tolerably  low  stage,  and  having  the  culling  of  the  ground,  the  most  of  them  made  fair, 
and  a  few  very  large  wages.  Scarcely  any  of  these  men  made  less  than  ^5,  while  quite  a 
good  many  took  out  from  $10  to  $15  daily.  Occasionally  as  much  as  150  or  $G0  were 
"worked  out  by  two  men  with  a  single  rocker,  and  it  seems  likely  that  the  individual 
earnings  of  the  forty  or  fifty  men  strung  along  this  section  of  the  river  were  not  less 
than  $7  or  $3  per  day.  The  Bascon  claim,  situate  on  the  north  side  of  the  river,  quar- 
ter of  a  mile  below  this  place,  yielded  at  the  rate  of  $20  per  day  to  the  hand  through- 
out the  season ;  and  two  men  are  said  to  have  taken  out  !tiil75  in  one  day.  This,  how- 
ever, occurred  but  once,  and  the  claim  in  question  is  admitted  to  have  been  much  the 
best  of  any  in  this  vicinity  or  anywhere  else  along  the  river.  The  average  earnings  of 
those  at  work  any  considerable  distance  either  above  or  below  here  are  generally  esti- 
mated to  have  been  about  $5  per  day ;  the  entire  number  of  men  engaged  in  work- 
ing last  fall  on  bars  above  the  old  diggings  having  been  about  one  hundred. 

The  water  in  this  river  reaches  its  lowest  point  late  in  the  autumn,  at  which  stage 
it  remains  until  about  the  middle  of  A^^ril,  when  it  commences  to  rise,  and,  going  uj) 
slowly  at  first,  and  more  rapidly  after  two  or  three  Aveeks,  reaches  its  greatest  height 
toward  the  latter  part  of  June,  when  it  again  begins  to  subside,  going  down  at  the 
rate  of  two  or  three  inches  daily  thereafter.  While  it  is  true,  as  a  general  thing,  that 
the  lower  the  water  the  better  the  diggings,  it  is  still  the  case  that  a  iew  of  the  larger 
and  more  elevated  bars  can  be  worked  to  best  advantage  when  the  river  is  high,  as  at 
present,  hence  a  small  number  of  men  are  now  engaged  working  on  these  exceptional 
spots,  their  earnings  running,  as  near  as  can  be  ascertained,  from  $3  to  $4  per  day.  On 
two  or  three  claims,  however,  they  have  been  doing  better  than  this,  the  owners  ]iay- 
ing  their  hands,  in  one  case,  ffS,  and  the  others  $4  per  day,  with  board.  As  the  river 
recedes  more  men  are  getting  to  work,  though  it  will  be  three  or  four  weeks  yet  before 
any  considerable  number  of  claims  can  be  worked  to  advantage.  Meantime  there  are 
a  goodly  number  of  men  here  out  of  employment;  and  being  also  out  of  means,  some 
of  them  are  dejiendent  upon  their  neighbors  for  their  daily  food,  and  there  would  bo 
no  difficulty  in  finding  numbers  of  good  hands  willing  to  work  for  their  board,  were 
there  any  one  desirous  of  em]iloying  them  on  those  terms.  Discouraged  by  this  state 
of  affairs  and  a  shameful  monopoly  of  the  best  grounds  by  the  early  comers,  held  under 
claims  of  unusual  dimensions  and  pretended  sales,  a  great  many  have  left  the  mines, 
the  arrivals  on  the  river  at  this  point  being  just  now  scarcely  in  excess  of  the  depart- 
ures from  it.  In  fact,  there  is  nothing  to  be  gained  in  being  here  at  jn-esent,  the  mid- 
dle of  August  being  about  as  soon  as  the  river  can  be  prospected  and  claims  located  to 
advantage.  From  what  has  beei:  said  it  will  be  seen  that  the  best  season  for  work 
here  extends  from  about  the  1st  of  September  to  the  latter  part  of  November,  during 
which  the  Avater  is  constantly  receding.  Early  in  December — though  sometimes  not 
before  Christmas — the  weather  becomes  too  cold  and  stormy  for  successful  operations, 
continuing  so  with  short  intervals  till  about  the  1st  of  JNIarch,  when  work  can  bo  re- 
sumed and  kept  up  without  much  interference  from  cold  or  high  water  till  near  tho 
middle  of  May.  , 
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The  seasons  here  are  about  the  same  as  in  the  State  of  Nevada — hot  and  dry  sum- 
mers, with  cold  winters  and  deep  snow  on  the  mountains,  though  but  little  falls  along 
the  river  or  in  the  adjacent  valleys.  The  autumn  and  later  spring  months  are  pleas- 
ant, with  but  little  stormy  weather.  Miners  can  winter  on  the  river  without  much 
hardship  ;  and  as  a  good  deal  of  work  can  be  done  to  advantage,  it  is  likely  that  many 
will  tarry  here  till  spring,  prolonging  their  sojourn  till  the  next  rise  of  water  sends  them 
.away.  Although  there  is  no  timber  on  or  near  this  part  of  the  river,  enough  of  drift- 
wood can  usually  be  obtained  for  fuel,  and  at  many  points  also  for  the  construction  of 
cabins,  although  the  latter  can  readily  bo  made  of  rocks  and  other  convenient  ma- 
terials. 

The  river,  when  high,  is  a  large  stream,  carrying  a  volume  of  water  equal  to  the  Sau 
Joaquin  or  the  Sacramento.  For  a  good  part  of  its  course  it  flows  through  rocky  and 
precipitous  canons,  its  banks  for  fifty  or  sixty  miles  in  this  vicinity  consisting  of  nearly 
perpendicular  walls  of  volcanic  rock.  Its  current,  wherever  it  is  narrow  and  thus  walled 
in,  is  swift,  being  at  many  points  hastened  by  falls  and  rapids.  At  Shoshone  City  there 
is  a  cataract  100  feet  high,  and  four  miles  below  another,  the  Great  Shoshone  Falls, 
SIO  feet  in  height,  with  several  violent  iiitches  in  the  river  immediately  above  them. 
There  are  no  trees  along  this  stream,  except  a  very  few  cedars  along  the  Great  Falls^ 
lower  down  the  mountains  whence  it  issues  two  hundred  miles  above.  The  country 
along  it  is  also  treeless — everywhere  extremely  barren.  The  bars  in  the  caTions,  where 
only  as  yet  much  rich  dirt  has  been  found,  are  generally  small  and  narrow,  and  being 
covered  for  the  most  part  with  rock,  will  afford  but  comparatively  little  auriferous 
earth,  while  they  will  be  difficult  to  work.  The  river  water  is  of  good  quality,  and 
though  cool  earlier  in  the  season,  is  now  growing  warm,  owing  to  the  great  distance 
it  has  to  traverse  the  hot  and  arid  plains  after  leaving  the  mountains. 

Everything  considered,  there  would  seem  to  be  as  many  people  now  en  this  river  as 
prospects  would  warrant.  At  all  events,  there  is,  for  the  reasons  stated,  no  hurry  about 
getting  here  just  yet.  The  miner  who  was  unable  to  come  in  time  to  avail  himself  of 
the  opportunities  afforded  by  thelov*^  stage  of  water  in  the  spring  may  as  well  postpone 
his  coming  for  another  month  or  six  weeks  yet  at  least,  as  he  will  then  arrive  at  a  period, 
when  he  can  examine  the  mines  with  satisfaction,  and^oon  determine  whether  it  will 
do  to  remain  or  not.  But  little  can  be  done  and  not  much  known  of  the  diggings  by 
actual  test  earlier  than  that.  Meantime  the  weather  here  is  dry  and  hot,  provisions 
rather  dear,  and  life  in  every  respect  about  as  cheerless  and  uncomfortable  as  it  well 
can  be.  Without  lumber,  there  are  no  houses  to  protect  one  from  the  sun  which  glares 
fiercely  down  the  live-long  day.  It  is  difficult  to  ever  find  enough  brush  to  constitute 
a  shade,  the  best  refuge  from  the  heat  being  the  caves,  here  numerous,  or  the  shady 
side  of  a  rock. ' 

It  is  a  peculiarity  in  affairs  here  that — all  being  impressed  with  the  idea  that  their 
stay  will  be  short  and  business  evanescent — no  improvements  of  a  permanent  kind 
have  been,  or  seem  likely  to  be,  undertaken.  No  houses  or  other  buildings  are  put  up  ; 
no  roads  or  ditches  coustracted:  no  farming  or  mechanical  pursuits  engaged  in;  and, 
in  short,  no  work  of  any  kind,  except  mining,  to  be  done,  and  just  now  wo  have  seen 
but  little  of  that. 

Shoshone  City,  the  largest  hamlet  on  the  river,  consists  of  four  canvas  shanties  and 
a  tent,  all  used  as  trading-ijosts.  At  present,  they  are,  with  two  exceptions,  located  ■<  i 
the  high  bluff  overlooking  the  river,  though  the  most  of  them  are  to  be  transferred,  in 
a  few  days,  below,  nearer  to  the  mines,  a  rude  wagon-road  having  been  gouged  out  of 
the  cliff  to  facilitate  the  work  of  removal.  At  the  mouth  of  Dry  Creek,  fifteen  miles 
above  here,  there  are  four  stores  and  a  restaurant,  which,  with  some  half  dozen  miners' 
tents,  constitute  the  bulk  of  that  town.  There  is  also  a  store  at  Clark's  Ferry,  twenty 
miles  below  here,  there  being  three  or  four  additional  trading-posts  scattered  along 
this  portion  of  the  river.  At  these  places  miners'  supplies  of  all  needed  kinds  can  bo 
procured,  and  generally  at  fair  prices ;  wherefore  it  is  hardly  worth  while  for  parties 
coming  here  to  encumber  themselves  with  provisions  or  other  luggage.  Fresh  beef 
and  mutton  can  also  be  had  at  reasonable  rates,  while  the  river  aftbrds  trout,  salmon, 
and  other  inferior  fish  in  considerable  numbers. 

The  last  statement  in  the  above  account  I  must  take  leave  to  doubt 
There  are  no  salmon  in  the  Snake  Eiver  above  the  Shoshone  Falls,  nor^ 
unless  I  am  much  mistaken,  for  a  considerable  distance  below.  I  have 
canght  trout  and  other  fish  immediately  below  the  great  lall.  The 
absence  of  salmon  in  the  Upper  Snake  is  curiously  comiected  with  the 
celebrated  expedition  of  Lewis  and  Clarke  at  the  beginning  of  the  pres- 
ent century.  It  will  be  remeoibered  that  these  daring  explorers  ascended 
the  Missouri  to  its  sources,  and  Captain  Lewis,  crossing  the  divide,  dis- 
covered the  headwaters  of  the  Snake  Eiver,  which  was  called  the  Lewis 
Eiver  in  honor  of  him  for  many  years,  (though  the  name  of  Shoshone 
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or  Snake,  bestowed  upon  it  by  the  Indians,  in  allusion  to  its  serpentine 
course,  lias  always  been  more  commonly  used  by  the  inhabitants,  and 
will  doubtless  survive.)  Following  this  stream  for  some  distance,  Cap- 
tain Lewis  satisfied  himself  that  it  contained  no  salmon,  and  thi't  the 
tribes  on  its  banks  were  unacquainted  with  that  fish.  From  this  he 
reasoned  that  the  river  was  not  part  of  the  Columbia,  the  headwaters 
of  which  he  was  seeking,  or  else  that  large  falls  intervened  between 
the  portion  he  examined  and  the  sea.  He  consequently  turned  back 
and  recrossed  the  divide;  and  the  party  taking  a  more  northerly  pass, 
reached  the  Columbia  by  another  route.  Lewis  may  be  said  to  have 
surmised  the  existence  of  the  great  American  and  Shoshone  Falls, 
which  he  did  not  actually  see.  Subsequently  Fremont  crossed  the 
Wind  Elver  Mountains,  and  i^assed  down  the  Snake  to  a  point  which  I 
judge  must  have  been  not  far  above  the  upper  fall  5  but  deterred  by  the 
gloomy  barrenness  of  the  country,  he  forsook  the  river  and  struck  north- 
ward to  the  Clearwater.  The  grand  basaltic  caiion  of  the  Snake  has 
thus  remained  but  little  known  in  literature.  .  Some  description  of  it 
has  been  given  in  the  foregoing  account  of  the  basaltic  scenery  of 
the  Northwest.  Doubtless  mining  operations  on  the  upper  part  of  the 
river,  if  successfully  continued,  of  which  there  appears  to  be  some  doubt, 
will  result  in  making  the  region  better  known  both  to  tourists  and  to 
readers. 

ALTTJEAS  COUNTY. 

The  high  prices  of  labor  and  materials  have  continued  to  exert  upon 
the  mining  industry  of  this  county  an  unfavorable  influence.  Wages 
are  reported  to  be  still  as  high  as  $5,  $6,  and  $8  coin  per  day — a  bur- 
den which  no  district  could  be  expected  to  bear.  The  placer-mines 
especially,  not  being  able  to  pay  such  wages,  have  fallen  mainly  into  the 
hands  of  the  Chinese.  Eocky  Bar,  one  of  the  most  noted  camps  of  the 
county,  has  suffered  somewhat  from  the  stampede  to  the  bars  of  the  Snake 
Eiver;  but  has  maintained,  notwithstanding,  a  considerable  production. 
The  Idaho  mine,  now  owned  by  Messrs.  D.  F.  Settle  &  Co.,  is  reported 
to  have  produced  $20,000  during  the  summer.  Small  lots  of  the  ore, 
amounting  to  twenty  or  thirty  tons,  are  said  to  have  yielded  $200  per 
ton  in  mill. 

Red  Warrior  district  has  been  comparatively  quiet.  The  Casco  Com- 
pany, owning  the  Wide  West,  (see  my  last  report,  page  248,)  was  idle 
during  the  summer,  but  was  expected  to  resume  work  in  the  fall. 

The  Monarch  Company,  in  Yiiba  district,  was  running  for  six  months 
during  the  year  ending  June  1,  1870,  and  produced  $50,000.  The  At- 
lanta lode,  owned  by  this  company,  was  described  in  my  last  report. 
It  is  reported  to  have  been  sold  in  London  to  an  English  company  ;  and 
the  appearance  of  a  prospectus  in  the  English  i^apers  confirms  the 
report. 

According  to  a  correspondent  of  the  Boise  City  Statesman,  the  scene 
of  the  most  active  development  in  the  county  during  the  sunmier  was 
Bonaparte  Hill,  situated  some  seven  miles  in  a  southeasterly  direc- 
tion from  Eocky  Bar.  The  Bonaparte  Company  and  the  New  Yorlf  and 
Ohio  Company  are  both  working  on  this  hill,  and,  it  is  believed,  on  the 
same  lode.  Four  or  five  hundred  tons  of  ore  had  been  extracted  by  the 
middle  of  August,  and  were  awaiting  the  completion  of  a  mill.  The 
expected  yield  was  between  $75  and  $150  per  ton.  The  wages  i)aid 
here  were  $2  50  to  $3  jier  day,  currency,  "and  found,"  for  miners,  and 
$6  per  day  for  mechanics. 
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IDAHO   COUNTY  AND  NORTHERN  IDAHO. 

The  quartz  iniues  of  Warren's  camp  appear  to  have  made  but  little 
progress  toward  steady  ijroduction,  tboagli  there  has  heeu  considerable 
activity  in  prospecting.  My  correspondent,  Mr.  Eichard  Huricy,  an 
assayer  of  long  experience,  and  a  gentleman  well  acquainted  with  tlie 
mines  of  ]S"orthern  Idaho  and  the  Upper  Columbia,  writes  concerning 
this  camp  under  date  of  February  4,  1871 :  "  All  that  I  have  to  say  at 
present  is  that  the  quartz  mines  which  are  now  worked,  are  paying  well, 
averaging  some  $50  to  the  ton  in  gold,  and  the  silver  ledges  averaging 
about  $85  to  the  ton.  They  did  not  commence  working  till  last  Octo- 
ber, so  I  cannot  give  much  detailed  information  concerning  them.  I 
have  assayed,  since  that  time  about  $10,000  from  quartz,  mostly  obtained 
by  prospecting  merely  on  the  different  ledges.  The  prospects  at  this 
camp  are  very  flattering." 

For  the  year  ending  June  1,  1870,  Mr.  Hurley  reported  the  sum 
assayed  at  $2,500.  The  average  yield  of  the  placer-claims  reported 
from  Idaho  County  was  $5  90  per  day  per  hand,  wages  being  about 
$2  25.  Washington  district  contains  a  number  of  claims  which  pro- 
duced, in  the  neighborhood  of  $10,000  each  during  the  season  of  four  or 
five  months.  In  Florence  district,  the  yield  of  single  claims  seems  not 
to  have  exceeded  $6,000. 

My  correspondent  at  Lewiston  reports  the  yield  of  the  northern  cami>s 
to  have  been  about  the  same  as  usual.  Shoshone  County  still  maintains 
a  considerable  production  in  hydraulic  as  well  as  placer  mining.  The  aver- 
age yield  of  twelve  hydraulic  claims  reported  was  $6  to  $10  per  day  per 
hand,  the  average  wages  being  $50  per  month.  Mr.  W.  Sliepherd,  and 
Messrs.  Campbell,  Black  &  Co.  have  the  largest  claims,  each  producing 
over  $10,000.  The  average  yield  from  eighty-eight  xilacer-claims  was 
$2  80  per  day  per  hand.  Most  of  these  claims  were  worked  by  owners, 
paying  no  wages.  The  average  yield  of  a  few  claims  paying  wages  at 
the  rate  of  $40  per  month  was  $G  63  per  day  per  hand.  The  total  pro- 
duct of  the  eighty-eight  claims  was  a  little  over  $300,000 ;  but  this  con- 
stitutes only  a  portion  of  the  actual  yield  of  the  county. 

LOON  CREEK. 

At  the  Loon  Creek  placer-mines,  situated  about  one  hundred  and 
twenty-five  miles  northeast  of  Idaho  City,  (see  my  last  report,  page  251,) 
about  two  hundred  men  have  been  at  work.  The  extent  of  the  dig- 
gings is  about  four  miles  along  the  creek.  Being  so  near  the  mountain 
snows,  this  stream  is  subject  to  freshests  and  high  water,  which  delay 
the  commencement  of  the  working  season  till  about  the  1st  of  July, 
except  in  dry  years.  Hence  the  production  of  such  camps  begins  after 
work  in  the  liasiu  has  well  nigh  ceased.  The  gold  of  Loon  Creek  is 
reported  to  be  of  fine  quality,  worth  $17  per  ounce. 
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CHAPTEEV. 

MONTANA. 

I  had  intended  to  visit  this  Territory  personally  during-  last  suinmer, 
but  the  unavoidable  delay  in  the  public  printing  office  in  the  publication 
of  my  last  report  detained  me  at  the  East  until  late  in  the  foil,  when 
cold  weather  had  already  set  in  in  Montana.  The  present  chapter  con- 
tains such  imperfect  statistics  as  I  have  gathered  from  correspondents 
and  other  reliable  sources  during  last  year. 

It  is  a  notable  fact  that  many  of  the  placer  and  hydraulic  claims  have 
not  been  enabled  to  keep  up  operations  for  more  than  a  few  months,  the 
excessive  drought  which  existed  on  the  Pacific  coast  having  extended 
into  Montana.  Still  a  large  number  of  them  have  yielded  excellently, 
and  higher  than  the  majority  of  the  mines  of  this  class  in  other  States 
and  Territories.  The  quartz  mines,  it  appears,  have  not  done  as  well  as 
in  former  years,  less  of  them  being  in  actual  operation.  But  the  influ- 
ence of  reduced  freight,  owing  to  the  Union  Pacific  Eailroad,  is  begin- 
ning to  be  felt,  and  preparations  which  will  materially  increase  the 
product  of  Montana  are  in  progress.  It  is  also  notable  tliat  less  specu- 
lation, and  comparatively  more  hona  fide  mining,  is  the  order  of  the 
day;  and  the  enterprises  of  the  latter  class  progress  cautiously,  and  in 
a  manner  which  shpws  that  the  present  miners  have  largely  profited 
from  the  experience  of  the  past. 

I  estimate  the  product  of  Montana  for  1870  at  $9,100,000,  as  follows : 

Shipped  overland  per  express -  $4,  800,  000 

Overland,  in  private  hands 2,  000,  000 

Via  Fort  Benton  and  Eiver 800,  000 

Via  Walla- Walla 1,  500, 000 


9,100,000 

Although  the  governor  of  the  Territory,  in  a  recent  letter,  (February 
17,  1871,)  has  given  the  bullion  product  as  $12,000,000,  I  am  still  in- 
clined to  consider  the  above  estimate  more  correct,  though  it  may  be 
somewhat  lower  than  the  facts  will  warrant.  The  exact  sum  is  more 
difficult  to  ascertain  than  the  product  of  any  other  Territory.  Tiie  very 
high  rate  charged  by  the  express  company  for  the  transportation  of 
bullion,  and  the  fact  that  most  of  the  product  is  gold  dust,  lead  to  a  heavy 
undervaluation  of  bullion  by  shippers,  (from  25  to  30  i)er  cent.,)  and  an 
extraordinary  amount  of  transportation  in  ])rivate  hands.  The  latter 
item  is  estimated  by  the  express  agents  at  half  the  product  of  the  Ter- 
ritory. The  invoiced  amount  shipped  by  express  via  Ogden  and  Corinne 
during  the  year  was  $3,037,720,  representing  an  actual  shipment  of  at 
least  $1,800,000.  The  lowest  estimates  I  have  received  in  regard  to  the 
other  routes  justify  me  in  crediting  them  with  tjie  amounts  above  named. 
As  the  cost  of  freight  from  the  railroad  on  18,000,000  pounds  of  supplies 
hauled  during  the  year  amounted  to  $2,700,000,  and  the  wages  paid  to 
miners  in  the  Territory  continued  to  be  very  high,  it  is  difticult  to  con- 
ceive how  the  product  of  the  industry  of  the  mining  jjopulatiou  could 
have  been  less  than  the  estimate  here  given. 
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DEER  LODGE   COUNTY. 

The  gold  product  of  this  county  during  1870  is  estimated  by  the  New 
Northwest,  a  well-known  local  paper,  at  $4,000,000.  Though  this  esti- 
mate is  ]iossibly  slightly  exaggerated,  it  cannot  be  very  far  from  the 
real  product.  Placer-mining  and  hydraulic  mining  have  both  been  very 
successful,  though  actively  carried  on  only  a  part  of  the  year.  To  the 
two  hundred  and  eighty  miles  of  ditches,  carrying  20,000  inches  of  water, 
many  more  have  been  added ;  and  some  of  the  new  ditches,  as  the  Upper 
and  Lower  Race  track.  Cable  and  Butte,  will,  when  comx)leted,  open  up 
extensive  and  rich  new  mines. 

The  census  reports,  giving  data  for  the  year  ending  June  1,  1870, 
enumerate  one  hundred  and  ninety-five  placer-claims,  but  this  number 
does  not  cover  nearly  all  of  them.  In  these  claims,  however,  nine  hun- 
dred and  ninety  men  found  employment  during  an  average  of  about 
four  months,  receiving  average  wages  of  $115  per  month.  The  placers 
reported  are  located  in  Washington  and  Lincoln  Gulches ;  Silver  Bow, 
Butte,  Eocker,  Jefferson,  Blackioot,  Beartown,  Bear,  Elk,  and  Deep 
Gulches 5  French  and  German  Gulches;  Henderson,  Cariboo,  Modesty, 
and  Dry  Gulches.  The  total  yield  of  all  these  claims  is  reported  at 
$1,170,865,  and  the  average  yield  per  day  per  hand  was  $12  09.  The 
more  prominent  claims,  as  far  as  the  product  is  concerned,  are  the  fol- 
lowing : 

Lincoln  Flat  Company,  Lincoln  Gulch,  twenty  men  employed 

sis  months $34,  000 

Discovery  Company,  Lincoln  Gulch,  five  men  employed 12,  000 

Wilson  &  Bro.,  Lincoln  Gulch,  four  men  employed  six  months.  15,  000 

Pattersou  &  Co.,  LincoLi  Gulch,  nine  men  employed  six  months.  20,  000 

Kelley  &  Co.,  Lincoln  Gulch,  six  men  employed  two  months  . .  10, 000 
Horten  ■^i.  Co.,  Lincoln  Gulch,  six  men  employed  six  and  a  half 

mouti  i^ 24,  000 

Egleson  &  Co.,  Lincoln  Gulch,  ten  men  employed  six  months  .  50, 000 

Brunskell  &  Co.,  Lincoln  Gulch,  six  men  employed  five  months .  11,  600 

Kej'S  &  Co.,  Jeflerson  Gulch,  three  men  empioj'ed  four  months.  10, 000 
Haines  (?)  &  Bro.,  Jefferson  Gulch,  seven  men  emj)loyed  six 

months 13,  500 

Maxey  &  Co.,  Blacktoot.  five  men  employed  five  njonths 10, 000 

Montgontery  &  Cc .,  Blackioot,  twelve  men  employed  six  months .  10^  000 

Williams  &  Co.,  Biackfoot,  four  men  employed  four  months. . .  12,  000 

Fenner  &  Co.,  Beartown,  ten  men  em^iloyed  twelve  mouths 50,  000 

Horau  &  Co.,  Beartown,  eight  men  employed  twelve  months. .  37, 000 

Gibbs  &  Co.,  twelve  men  employed  five  months 30, 000 

McGhee  &  Co.,  fifteen  men  employed  thirteen  months 55,  000 

Smith  &  Co.,  five  men  employed  seven  months 10,  000 

Hiland  &  Co.,  five  men  employed  eight  months 11,  250 

Wurger  &  Co.,*  six  men  employed  eight  months 12,  000 

Morse  &  Co.,*  fourteen  nien  employed  five  months 20,  000 

Mosby  &  Co.,*  six  men  employed  six  months 18,  000 

Shams  &  Co.,  French  Gulch,  fifteen  men  employed  one  month.  10,  000 

McLame  &  Co.,  Biackfoot,  five  men  employed  six  months 12,  000 

Prior  Company,  Biackfoot,  twelve  men  employed  eight  mouths.  30,  000 

Bealton  Company,  Biackfoot,  nine  men  employed  six  months. .  12,  000 

*  These  claims  are  reported  as  in  Bear,  Elk,  and  Deep  Gnlclies.  Which  gulcli  con- 
tains each  claim  I  cannot  say. — R,  W.  R. 
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Beal  &  Harris,  German  Gulch,  fifteen  men  employed  one  and  a 

half  moutiis Sl2, 000 

Gardner  &  Stone,  German  Gulch,  twelve  n^en  employed  two 

months , 10,  000 

McCling  &  Co.,  German  Gulch,  twelve  men  employed  two 

months 10,  000 

Funel  &  Co.,  Henderson  Gulch,  five  men  employed  six  months.  12,  000 
Butler  &  Co.,  Henderson  Gulch,  five  men  employed  six  months.  18,  000 
Ferguson  &  Co.,  Henderson  Gulch,  six  men  emj^loyed  seven 

months - 12,  000 

Sullivan  &  Co.,  Modesty  and  Dry  Gulch,  three  men  employed 

eight  months 11, 000 

Of  hydraulic  claims,  twenty-sis  are  reported,  employing  two  hundred 
and  fifty  men  during  six  months  on  an  average,  and  at  average  wages 
of  $130"^  per  month.  The  total  product  of  these  is  given  a-fc  $530,000, 
which  shows  an  average  of  $13  47  per  day  per  hand.  The  following 
claims  gave  the  highest  yields : 

Eoberts,  Fly  &  Co.,  employing  six  men  five  months $10,  000 

Blau  &  Co.,  employing  fifteen  men  eight  months 50,  000 

Holcomb  &  Co.,  emijloying  fifteen  men  eight  months 70, 000 

Kitching  &  Co.,  employing  twenty-three  men  six  months 100,  000 

Smith  &  Co.,  employing  eight  men  five  months 15,  000 

Pioneer  Company,  employing  i3fteen  men  six  months 45,  000 ' 

Enterprise  Company,  employing  twelve  men  three  months 14,  000 

Dutch  Company,  employing  two  men  six  months 18,  000 

Ha'gan  Company,  employing  eight  men  eight  mouths 20,  000 

Walker  &  Co.,  employing  seven  men  eight  months 15,  000 

McLean  &  Co.,  employing  seven  men  six  months 12,  000 

Scott  &  Co.,  employing  nine  men  six  months 12, 000 

Chang-Ling  Company,  employing  seven  men  six  months 13,  000 

^h  Ean  &  Co.,  employing  eight  men  six  months 12, 500 

Ah  Yank  &  Co.,  employing  seven  men  six  months 9,  000 

JSTason  &  Co.,  employing  six  men  six  months 12, 000 

O'Mel  &  Co.,  employing  seven  men  six  months 10, 000 

McDonald  &  Co.,  employing  eight  men  six  months 15,  000 

McDougal  &  Co.,  employing  seven  men  six  months 12, 500 

Irvin  &  Co.,  employing  thirty  men  six  months *  25,  000 

Of  over  fifteen  hundred  quartz  lodes  recorded  in  the  county  very  few 
have  been  in  successful  operation.  The  census  reports  only  six  claims, 
employing  sixty-six  men  during  an  average  of  3,1  months.  Of  these  the 
St.  Louis  and  Montana  Miuing'Company  ran  their  mill  during  one  and 
a  half  months,  and  produced  a  little  over  $7,000-  the  Only  Chance 
worked  eight  arrastras  during  five  months,  and  produced  1,700  ounces 
of  gold,  worth  $37,000  ;  and  the  Highland  Gold  Company  at  Blackfoot 
produced  $2,045.  All  these  statements  refer  to  the  year  ending  June 
1,  1870.  Later  in  the  year  the  Stuart  Mill  (belonging  to  the  St.  Louis 
Company)  was  reportecl  as  doing  a  successful  business  under  the  man- 
agement of  Captain  George  Plaisted.  Twelve  tons  per  day  were  crushed 
at  the  time  with  satisfactory  results. 

The  Cable  lode  (probably  the  Atlantic  Cable)  is  reported  in  active 
operation  again.  Mention  of  this  magnificent  lode  was  made  in  my  last 
report.  The  former  wasteful  mode  of  miningseems  to  have  given  way 
to  systematic  working.  In  July  Mr.  Cameron,  the  superintendent,  em- 
ployed some  fifty  men  about  the  mill  and  mine.    But  two  clean-ups  had 
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been  Diade  siuce  the  hoisting  works  were  put  in  operation ;  but  the 
amount  of  ore  in  sight  warranted  the  belief  that  there  is  no  cause  to 
apprehend  that  the  mill  would  again  be  compelled  to  lie  idle  for  tlie 
want  of  quartz.  The  company  continued  work  in  the  mine  regularly, 
and  in  September  work  waKS  being  carried  on  day  and  night.  The  com- 
pany was  sinking  the  main  shaft,  opening  up  lower  levels  and  taking  out 
quartz.  The  main  shaft  v/as  then  down  150  feet.  Ninety-three  feet 
from  the  surface  a  tunnel  leaves  the  main  shaft  for  the  upper  level,  a 
distance  of  400  feet.  The  ledge  at  the  thickest  part  is  over  50  feet,  and 
by  far  the  most  of  the  ore  pays  well.  The  rock  is  nearly  all  stoped  out 
in  the  upper  level.  The  mill  was  expected  to  run  regularly  before  the 
1st  of  October.  The  main  shaft  is  intended  to  be  sunk  until  it  inter- 
sects the  ledge,  when  large  quantities  of  quartz  will  be  ready  to  be  taken 
out.  A  good  engine  for  hoisting  and  pumping  is  on  the  ground,  and 
works  splendidly. 

The  Miners  and  Mechanics'  Tunnel,  near  the  vein  just  mentioned, 
was  also  actively  prosecuted,  and  since  the  middle  of  the  summer  the 
rock  has  been  much  softer  than  formerly,  so  that  quicker  i^rogress  could 
be  made.  It  was  expected  in  August  that  the  ledge  would  be  struck 
soon,  but  I  have  not  had  any  information  in  regard  to  it  since  then. 
The  company,  which  is  a  cooperative  one,  the  shareholders  being  work- 
ing-men, deserves  ample  success  for  its  persevering  energy.  They  have 
carried  on  their  work  steadily  for  nearly  three  years  without  aid  from 
others. 

A  number  of  other  mines  are  mentioned  by  my  informants  as  giving 
good  results  during  the  year,  but  I  am  not  informed  as  to  the  continuity 
of  their  operations.  Among  these  the  silver  mine  of  Mr.  H.  Beck,  on 
the  Big  Hole  Eiver,  the  mine  of  Day  &  Harvey,  and  the  Dixie  lode, 
belonging  to  Parker  &  Dickey,  seem  to  be  very  promising.  The  last  is 
a  gold  lode,  carrying  free  gold  in  quartz,  which  is  reported  to  be  worth 
$45  per  ton.  The  ore  is  worked  in  an  arrastra.  The  Trout  mine,  be- 
longing to  the  Cole  Saunders  Gold  and  Silver  Mining  Company,  is  a 
valuable  lode,  and  the  late  vicissitudes  of  the  company  seem  to  have 
been  effectually  settled  at  last.  The  Independent  published  in  the  fall 
the  following  in  regard  to  this  mine : 

The  "Trout"  is  a  seven-foot  lode,  crossing  tlie  strata  of  limestone  country  rock  at 
right  angles.  It  is  developed  on  the  surface  a  distance  of  1,000  feet.  The  upper  level, 
50  feet  below  the  surface,  and  in  45  feet  from  the  main  shaft,  shows  a  7-J-foot  lode,  and 
a  richer  quality  of  rock  than  upon  the  surface.  The  lower  level,  85  feet  from  the  sur- 
face, shows  a  still  better  quality  of  rock.  There  are  some  three  hundred  tons  cf  ore  on 
the  damp,  roasted  and  ready  for  the  furnace.  The  smelters  consist  of  three  furnaces 
and  a  cupeling  furnace,  Avith  steani-power.  The  trouble  hitherto  has  been  the  want 
of  galena  for  fluxing.  A  small  supply  was  lately  procured,  and  satisfactory  tests  have 
been  made  with  a  small  furnace  of  1  foot  interior  diameter,  and  9  feet  from  the  tuycSres 
to  discharge-hole.  The  furnace  is  now  running  finely,  and  yielding  about  one-half  ton 
of  metal  (worth  f  f  00  per  ton)  every  twenty -four  hours.  On  September  10  the  employes 
of  the  mine,  members  of  the  company,  creditors,  &c.,  met  at  the  office  of  the  company 
for  the  purpose  of  agreeing  upon  the  conditions  of  a  settlement.  After  fully  discussing 
the  conditions  of  the  proposed  settlement,  a  lease  containing  substantially  the  follow- 
ing conditions  was  agreed  upon :  The  Cole  Saunders  Silver  Concentrating  Company 
lease  to  Henry  Schnepel,  as  agent  of  the  employ6s,  two  of  the  furnaces  and  the  50-foot 
level  of  the  Trout  mine,  together  with  all  the  ore  en  the  dump,  said  Schnepel  to  furnish 
two  hundred  tons  of  galena  for  fluxing,  and  all  supiflies  until  the  employes  are  paid 
off.  Said  lease  to  remain  in  force  until  the  objects  named  are  accomplished.  The  Cole 
Saunders  Company  retain  their  lower  level  and  the  main  shaft,  which  will  be  kept  run- 
ning vigorously.  They  also  retain  one  furnace  for  their  own  use  and  benefit.  Matters 
are  thus  now  placed  on  a  permanent  basis  for  regular  operations.  The  capital  furnished 
by  Mr.  Schnepel  will  relieve  Cole  Saunders  of  his  financial  embarrassments,  and  enable 
him  to  continue  running  the  one  furnace  steadily  on  the  company's  account.  Cole 
Saunders,  in  building  and  perfecting  these  works,  has  accomplished  wonders,  consider- 
ing the  obstacles  against  which  he  had  to  contend.    Mr.  Schnepelj  the  lessee  of  the 
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mine  and  works,  is  one  of  the  solid  men  of  Deer  Lodge  County.  He  is  a  careful  busi- 
ness-man, having  gone  into  this  enterprise  after  analyzing  the  ores  and  bullion,  and 
counting  the  cost,  and  this  gives  further  assurance  of  the  entire  success  of  tlio  works. 

In  both  quartz  and  placer  mining  many  new  and  important  cuter- 
prises  are  in  the  course  of  realization.  The  one  promising  the  greatest 
results  is  probably  the  new  ditch,  which  will  undoubtedly  be  constructed 
in  order  to  supply  the  mines  of  Gold  Creek  with  a  more  abundant  sup- 
ply of  water.  It  is  proposed  to  take  the  water  from  the  Deer  Lodge 
Eiver,  near  the  mouth  of  Warm  Spring  Creek,  and  convey  the  same 
along  the  foot-hills  to  the  bars  at  and  near  Pike's  Peak.  This  is  the 
only  source  from  which  an  abundant  supply  of  water  can  be  obtained 
to  successfully  work  these  mines.  The  ditch  probably  would  cost 
$150,000,  but  there  is  no  doubt  that  it  would  be  a  profitable  investment. 
There  are  large  areas  in  the  Gold  Creek  country  that  prospect  well, 
but  they  cannot  be  developed  for  want  of  water  until  the  mines  now 
opened  there  are  exhausted,  which  good  judges  think  will  not  be  at  an 
earlier  period  than  ten  years,  and  some  even  claim  that  it  will  take 
double  that  time.  Some  good  prospects  have  been  obtained  near  the 
line  of  the  proposed  ditch,  not  very  far  from  Pike's  Peak.  There  is  no 
doubt  there  is  much  good  mining  ground  all  along  the  foot-hill,  from  a 
IDoint  due  west  of  Deer  Lodge  City  to  Gold  Creek,  and  perhaps  beyond 
that  point.  There  is  much  of  the  table  or  bench  lands  in  this  valley 
that  would  make  excellent  farms  if  Avater  for  irrigation  purposes  could 
be  obtained.  This  dit(;h  could  be  made  sufficiently  large  to  carry  enough 
water  for  agricultural  and  mining  purposes.  The  greater  portion  of 
the  way  of  its  course  would  be  over  a  splendid  country  for  ditching,  and 
the  remaining  distance  is  what  might  be  termed  fair  ditching  ground. 
The  length  of  the  ditch  would  be  in  the  neighborhood  of  forty  miles,  the 
first  twenty  of  which  could  nearly  all  be  plowed  and  scrai^ed,  thus  ma- 
terially lessening  the  cost  of  construction. 

LEWIS  AND   CLARKE  COUNTY. 

Both  quartz  and  placer  mining  were  actively  prosecuted  during  part 
of  the  year.  The  former  was  carried  on  with  more  than  usual  energy 
in  the  latter  part  of  the  summer  and  fall. 

The  census  reports  give  for  the  year  ending  June  1,  1870,  sixty-one 
placer-claims,  which  are  nearly  all  located  in  the  southern  part  of  the 
county.  These  mines  em])loyed  five  hundred  and  eighty-two  men,  on  an 
average  of  3.5  months,  at  wages  of  about  $100  per  month.  The  total 
product  during  the  time  mentioned  w^as  $428,043.  This  denotes  an  av- 
erage per  hand  per  day  of  $8  76.  The  following  claims  have  given  the 
most  prominent  yields : 

Currier,  Foot  &  Co.,  employing  four  men  seven  months $9,  500 

Nash  &  Murphy,  employing  two  men  seven  months 10,  000 

Morey  &  Co.,  employing  six  men  seven  months 15,  000 

Quick,  Stanton  &  Co.,  employing  two  men  eight  mouths 12,  000 

Brown,  Bell  &  Co.,  employing  six  men  twelve  months 20,  000 

Collins  &  Co.,  employing  three  men  twelve  months 21,  000 

Crary  &  Co.,  employing  eight  men  six  months 10,  000 

A.  Williams,  employing  forty-two  men  two  months 12,  000 

Hurt,  Chesmar  &  Co.,  employing  forty -five  men 41, 015 

Of  quartz  establishments,  according  to  the  same  authority,  there  were 
six  in  operation  in  the  same  year  during  an  average  of  7.3  months. 
They  furnished  employment  for  one  hundred  and  ninety-six  men,  who 
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received  average  wages  of  $75  per  month.  The  total  yield  of  the  mines 
of  these  companies  was  $219,325,  the  ore  being-  crushed  in  the  following 
mills  and  yielding  the  subjoined  amounts : 

Park  Mill,  employing  forty  men  during  eight  months $15,  800 

IsTational  Mining  and  Exploring   Company's   mill,  employing 

forty-live  men  during  four  months 85,  000 

Eicker's  Mill,  employing  seventy  men  during  nine  months 08,  400 

Plymouth  Gold  and  Silver  Mining  Company's  mill,  employing 

ten  men  during  three  months  . ,  - 6,  000 

Diamond  City  Mining  and  Milling  Company's  mill,  employing 

six  men  during  six  months 14, 125 

Charles  Heudrie  Mill,  employing  twenty-five  men  during  ten 

months '. 30,  000 

All  these  mills,  with  the  exception  of  the  Park  Mill,  are  mentioned 
in  my  last  report,  page  290.  Their  capacity,  etc.,  can  be  found  in  that 
place. 

In  the  fall  the  quartz-mining  enterprises,  many  of  which  had  been 
going  on  in  a  somewhat  irregular  way  during  the  summer,  took  a  new 
start,  and  in  October  all  the  mines  on  the  famous  Whitlatch  Union  lode 
were  reported  working  and  all  the  mills  in  the  neighborhood  running 
with  satisfactory  results. 

MBA<JHEIl  COUNTY. 

This  county  was  described  at  length  in  my  last  report.  There  were  at 
that  time  no  important  quartz-mining  enterprises  in  the  county,  and  I 
am  not  informed  that  any  have  been  started  and  brought  to  a  paying 
basis  dnring  the  last  year. 

In  the  census  reports  only  placer  and  hydraulic  mines  are  enumerated, 
nd  these  classes  of  mines  are  the  onl^^  ones  of  which  I  have  any  knowl- 
edge in  the  county. 

Of  hydraulic  mines  the  census  reports  contain  the  returns  of  twelve 
claims,  which  employed  sixty-five  men  during  an  average  of  4.25  months, 
at  average  wages  of  $86  50  per  month.  The  total  yield  was  $59,044, 
and  the  average  per  day  per  hand  $8  15.  All  these  claims  are  located 
in  New  York  Gulch,  Diamond  City,  and  vicinity.  They  have  mostly 
produced  less  than  $9,000  during  the  year  ending  June  1,  1870. 

The  placer  mines  reported  are  also  all  located  in  New  York  Gulch  and 
Diamond  City.  Of  these  ninety-three  have  employed  three  hundred 
and  fifty  men  during  an  average  of  6.2  months,  at  average  wages  of  $72 
per  month.  The  total  jdeld  was  $407,576,  and  the  average  yield  per 
hand  per  day  $7  21. 

The  following  claims  gave  the  highest  yields : 

J.  E.  Weston  &  Co.,  New  York  Gulch,  employing  thirty  men 

six  months $25,  000 

A.  S.  Warren  &  Co.,  New  York  Gulch,  employing  fifteen  men 

six  months 10,  800 

W.  C.  Dawes  &  Co.,  New  York  Gulch,  employing  eight  men 

eight  months ' 18,  000 

Buckingham  &  Co.,  New  York  Gulch,  employing  eight  men  five 

months 15,  000 

Eosenbaum  &  Co.,  New  York  Gulch,  employing  five  men  seven 

mouths ^ 12  240 

William  Casper,  New  York  Gulch,  employing  four  men  seven 

months „ .  _ 9, 360 

H.  Ex.  10 14 
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Morc^au  &  Co.,  New  York  Gulch,  employing  four  men  three 

months $12,  078 

Woodward  &  Co.,  New  York  Gulch,  employing  five  men  twelve 

mouths 13,  068 

Breunan,  Steel  &  Co.,  New  York  Gulch,  employing  four  men 

twelve  mouths 9, 360 

J.  Shields  &  Co.,  Diamond  City,  employing  four   men  ten 

mouths 9,  909 

The  copper  mines  east  of  the  Belt  Kange  have  not  been  worked  during 
the  year,  so  far  as  I  am  informed,  nor  are  they  likely  to  attract  much 
attention  until  the  cost  of  transportation  is  considerably  lessened. 

JEFFERSON   COUNTY. 

Considerable  excitement  has  prevailed  in  this  county  in  the  latter  part 
of  the  summer  and  in  the  fall  on  account  of  the  discovery  of  several  rich 
gold  veins  in  the  neighborhood  of  Eadersburg. 

The  placer-mines  also  appear  to  have  given  satisfactory  returns  during 
the  comparatively  short  time  they  were  in  active  operation. 

The  census  reports  one  hundred  and  thirty-six  claiins  from  Spring 
Bar,  Peru,  Old  Bar,  Overland,  Eocker,  Hunter  Jack,  Basin,  Crow  Creek, 
Wilson,  Holmes,  Euckley,  Mitchel,  and  Hogan.  Although  many  of  the 
older  claims  of  this  county  are  worked  out,  yields  of  $17,  $20,  and  even 
$25  per  hand  per  day  have  not  been  unfrequent.  One  hundred  and 
twenty  of  the  one  hundred  and  thiity-six  claims  reported  by  the  census 
employed  three  hundred  and  five  ]nen  during  an  average  of  4.5  months, 
at  average  wages  of  $100  per  month.  The  total  yield  was  $228,115,  and 
the  average  yield  per  day  per  baud,  for  all  of  them,  $6  33.  The  average 
yield  of  tlie  claims  paying  hired  help  an  amount  exceeding  $1,000  was 
$7  37  per  hand  per  day.  Most  of  the  claims  have,  liowever,  produced 
small  amounts  in  the  aggregate,  and  the  following  few  are  the  most 
prominent  ones : 

Boulder  &  Co.,  Spring  Bar,  employing  six  men  six  months $7,  000 

Favert,  Day  &  Co.,  Basin,  employing  sixteen  men  three  months.     7,  OOO 

Wm.  Quinn,  Crow  Creek,  employing  five  men  three  mouths 9,  000 

T.  H.  Eandall,  employing  five  men  eight  months 10,  000 

J.  H.  Halford,  Basin,  (hydraulic  mine,)  employing  ten  men  four 

months 10^  000 

Of  the  quartz  mines  the  census  reports  a  total  product  of  only  $16,032 
for  the  year  ending  June  1,  1870,  and  nine  mills  and  arrastras  in  opera- 
tion during  a  very  small  portion  of  the  year. 

The  Ironclad,  Keeting,  Diamond,  and  Leviathan  appear  to  be  the  most 
prominent  lodes  at  present.  On  the  first  J.  F.  Allen  has  a  claim  of  200 
feet,  which  is  opened  by  a  shaft  90  feet  in  depth  and  by  a  small  tunnel. 
The  ore  tested  yielded  $25  per.  ton.  Nave  &  Co.  have  000  feet,  opened 
by  a  shaft  50  feet  deep  and  a  tunnel  200  feet  long.  Thomas  Dunn  has 
500  feet,  opened  by  a  shaft  50  feet  deep.  He  worked  in  the  summer 
from  five  to  eight  men. 

Ore  tested  from  the  Robert  Lee  by  Thomas  Allen  yielded  $22  per  ton. 

Blacker  and  Keeting  have  2,200  feet  on  the  Keeting  lode,  which  they 
opened  by  a  shaft  100  feet  deep  and  a  tunnel  200  feet  long.  The  ore 
tests  $30  per  ton.  They  own  also  1,800  feet  on  the  Leviathan,  the  ore 
of  which  tested  $30,  and  1,400  feet  on  the  Ohio,  the  ore  beiug  worth  $20 
per  ton.  These  gentlemen  worked  their  ore  formerly  in  arrastras  and  a 
small  mill,  but  have  erected  during  the  year  a  new  fifteen-stami)  mill, 
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•which  was  in  operation  since  the  15th  of  June.  A  week's  clean-up  was 
reported  to  be  usually  Irom  $2,000  to  $3,000  in  bullion. 

G.  W.  Brooks  owns  525  feet  on  the  Diamond  lode,  the  ore  of  which 
yields  $25  per  ton. 

IsTave  &  Co.  and  George  H.  Sample  seem  also  to  have  erected  mills 
during  tbe  year,  but  I  have  no  further  information  in  regard  to  them. 

The  prospects  for  both  placer  and  quartz  raining  are  represented  as 
encouraging  for  the  next  year. 

MADISON  COUNTY. 

The  yield  of  the  placer  and  hydraulic  mines  of  this  county  has  not 
been  large,  though  both  classes  have  l^een  worlied  longer  than  in  any 
other  county.  But  it  must  be  borne  in  mind  that  the  localities  in  which 
placer-mining  has  been  carried  on  are  few,  and  that  some  of  these  have 
been  continually  worked  since  1863,  and  yielded  fabulous  amounts  in 
former  years. 

Quartz-mining  is  permanently  established  in  at  least  one  district,  Sil- 
ver Star,  where  such  lodes  as  the  Everett,  Green  Campbell,  and  the 
Iron  E.od  have  continued  to  yield  handsomely,  the  first  throughout  the 
year. 

The  census  returns  report  only  nine  placer-claims  in  operation  during 
the  year  ending  June  1,  1870.  These  employed  fifty-two  men  during  an 
average  of  G.7  months,  at  wages  varying  from  $80  to  $100  per  month. 
The  total  yield  was  $40,366,  and  the  average  per  hand  per  day  $4  42. 
The  following  claims  return  the  largest  yield : 

Donegan  &  Co.,  employing  ten  men  six  months $9,  000 

D.  J.  Emery  &  Co.,  employing  seven  men  eight  months 7,  000 

Knight,  jSfoteman  &  Co.,  employing  twenty-five  men  six  months    9,  000 

Of  hydraulic  mines  fifteen  are  reported  by  the  census.  They  em- 
ployed eighty-six  men  during  an  average  of  six  mouths,  and  the 
average  wages  are  given  at  about  $125  per  month.  The  total  yield  was 
$117,800,  and  the  average  per  hand  per  day  $8  76. 

Of  the  more  important  claims  I  mention  the  following: 

Stranig  Mining  Company,   employing   five    men   during  six 

months , $10,  000 

Southmayde  &  Hall,  employing  twelve  men  during  five  months  20,  000 
Summit  Flume    Company,  emplojang  three  men  during  five 

months 10,000 

Pine  Grove  Company,  employing  eight  men  during  six  months  10,  000 

Williams,  Parker  &  Co.,  employing  ten  men  during  six  months  16,000 

Cork  Mining  Company,  employing  eight  men  during  six  mouths  13, 300 
Donegan,   McGovern  &  Co.,  employing  six  men  during  six 

months 12,  500 

Fifteen  reduction  works,  beneftciating  gold  quartz,  are  reported. 
They  employed  one  hundred  and  twenty-one  men,  during  an  average  of 
5.5  months,  at  $125  per  month.  The  total  product  is  given  as  $177,350 
for  the  year  ending  June  1,  1870.  The  most  imx)ortant,  economically, 
are: 

The  Montana  Midas  Company,  located  in  Hot  Spring  district,  which 
employed  thirty  men  during  three  months,  and  took  out  $10,000;  the 
Everett,  Green  Campbell  Company,  of  Silver  Star  district,  which  em- 
ployed "twenty  men  throughout  the  year,  and  took  out  $98,000,  (this 
company  expended  $45,000  in  wages  and  $2,370  in  materials ;)  the  Ste 
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vens  and  Trivitt  Mill,  in  the  same  district,  which  crushes  ore  from  the 
Iron  Eod,  and  employed  twenty  five  men  during  six  months,  paying 
$17,000  for  wages  and  $3,950  for  materials,  taking  out  $25,100;  and 
Wyant  Sumner's  and  Everson  &  Holman's  arrastras,  the  former  em- 
ploying four  men  during  seven  months,  and  producing  $14,000,  the 
latter  an  equal  number  of  men  during  the  same  length  of  time,  and 
producing  $12,000. 

The  business  of  the  Everett,  Green  Campbell  Company  has  been  su- 
perintended by  Mr.  Charles  D.  Everett,  of  Cleveland,  Ohio,  who  is  one  of 
the  principal  shareholders,  and  to  whose  prudent  and  efficient  manage- 
ment much  of  the  success  of  the  company  is  due.  This  gentleman  left 
Montana  in  the  winter  of  1870,  and  it  is  to  be  hoped  that  the  business 
of  the  company  may  not  suffer  ^rom  this  cause,  especially  as  the  Ev- 
erett, Green  Campbell  is  in  reality  the  only  quartz-mining  enterprise 
in  Madison  County  about  the  full  success  of  which  there  is  no  more 
doubt. 

BEAVER  HEAD   COIJNTT. 

The  census  returns  for  the  year  ending  June  1,  1870,  reiiort  twenty- 
three  claims  active  in  this  county  during  nine  months  on  an  average. 
All  of  these  are  located  at  Bannack  and  vicinity.  Their  total  product 
is  given  as  $281,424,  and  the  following  claims  are  the  most  prominent : 

Bannack  Ditch  Company $41, 184 

Canon  Ditch  Company 22,  OOO' 

Pioneer  Ditch  Company 22, 000 

Ingram  Bar , - 1?,  200 

Van  Winkle - 13, 200 

Clark  Ear 17,  000 

American  Bar - .  15,  400 

Pat  White's  Ditch 22, 000 

Drain  Ditch  Company 19,  800 

Irving  &  Co 19,  800 

White's  Ditch  Company 13, 200 

There  are  only  two  mills  beneficiating  gold  quartz,  and  one  smelting 
works,  smelting  argentiferous  galena  and  silver  ores,  reported  in  opera- 
tion by  the  census.  The  two  mills  employed  eighteen  men  during  nine 
months,  and  the  wages  reported  are  only  $50  per  month,  which  is  proba- 
bly a  mistake.  The  N.  E.  Wood  Mill,  which  is  constructed  according 
to  the  plan  of  S.  W.  Bullock,  of  New  York,  and  described  in  my  last 
report,  employed,  according  to  the  census,  nine  men  during  nine  months, 
and  produced  $88,000.  E.  Hopkins's  mill  is  also  mentioned  in  last 
year's  report.  It  employed  nine  men  during  nine  months,  and  produced 
$41,800,  according  to  the  authority  mentioni;d. 

The  Tootle  furnace  is  the  only  one  of  the  many  erected  in  the  Argenta 
district  which  has  been  runuiiig,  as  far  as  I  am  informed,  but  I  am 
unable  to  give  its  product.  It  was  in  operation,  however,  during  the 
greater  part  of  the  year. 

Some  new  districts  have  been  discovered  in  this  county,  but  have  as 
yet  remained  undeveloped.  Vipond  district  is  one  of  these.  It  is 
claimed  that  a  section  of  country  twenty  miles  long  and  eight  miles 
wide  is  covered  with  float  quartz,  some  of  which  is  reported  very  rich. 
An  occasional  boulder  is  found  of  immense  size,  containing  rich  ore. 
Several  new  discoveries  have  been  made  lately  that  are  thought  to  be 
of  great  importance.  One  of  them,  called  the  "  Brick,"  has  an  eight 
inch  crevice  filled  with  solid  quartz  of  good  quality.     Messrs.  Beck 
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Patten,  Mansfield,  Spurr,  and  others,  will  sink  upon  their  leads  during 
the  winter,  and  doubtless  by  next  summer  the  value  of  the  district  will 
be  determined.  There  is  no  question  as  to  the  richness  of  the  rock,  but 
as  yet  sufficient  developments  have  not  been  made  to  fully  determine 
the  character  of  the  veins. 

MISSOULA  AND   GALLATIN   COUNTIES. 

From  these  two  counties  I  have  received  very  little  information. 

From  the  former  the  census  returns  show  seventy-six  lilacer-claims  in 
operation  during  an  average  of  2.2  months.  They  employed  three 
hundred  and  seventy-eight  men,  at  wages  averaging  $70  per  month. 
The  total  product  was  $88,705,  and  the  yield  per  hand  per  day  $4  16. 
All  these  claims  are  located  on  Cedar  Creek,  which  is,  if  I  am  informed 
correctly,  the  locality  on  account  of  which  considerable  excitement  and 
a  partial  stampede  was  raised  in  the  early  spring.  This  may  also  ac- 
count for  the  very  short  time  during  which  the  placers  were  worked. 
Most  of  the  claims  reported  by  the  census  yielded  less  than  $1,000,  and 
only  two  have  produced  much  larger  amounts.  These  are  the  fol- 
lowing: 

Mansinger  &  Co.,  claim  400  feet  front,  employed  twelve  men  two 

months- -  -  -  -  -     $9,  000 

Barnett  &  Co.,  claim  800  feet  front,  employed  fourteen  men  three 
mouths ' -  - 10, 000 

There  were  also  discovered,  later  in  the  year,  new  mines  on  Big 
Eock  Creek,  a  few  miles  west  of  the  Deer-Lodge  county-line  and  about 
fifty  miles  nearly  due  southwest  from  Deer  Lodge  City.  In  September 
news  reached  me  that  these  mines  were  paying  well.  Messrs.  Carpen- 
ter, Pickett  &  Cogswell  had  completed  a  ditch  three  and  one-half  miles 
long,  and  they  were  reported  to  have  taken  out  as  much  as  $25  to  the 
hand  per  day.  The  gold  obtained  was  very  fine,  being  worth  $21  50, 
currency,  per  ounce. 

I  have  no  information  in  regard  tp  any  mining  which  may  have  been 
carried  on  in  Gallatin  County  during  the  year,  and  am  inclined  to  believe 
that  no  results  of  any  importance  have  been  reached.  It  was  in  this 
county,  in  the  town  of  Bozeman,  that  Henry  P.  Comstock,  to  whom  is 
generally  accorded  the  credit  of  the  discovery  of  the  Comstock  lode  in 
Nevada,  (though  his  claim  has  been  often  disputed,)  found  his  death  by 
his  own  hands,  while  accompanying  the  Big  Horn  expedition. 

The  valley  of  the  Upper  Yellowstone,  which  has  so  long  excited  gen- 
eral curiosity  on  account  of  the  wonderiul  reports  coming  from  that 
region,  has  been  explored  in  August  and  September  by  an  expedition, 
of  which  Mr.  H.  D.  Washburne,  the  surveyor  general  of  Montana,  was 
a  member.  This  gentleman  published  in  the  Helena  Herald  the  follow- 
ing account  of  the  expedition  : 

The  Yellowstone  expedition  left  Fort  Ellis  on  the  22d  of  Angnst,  through  the  Boze- 
man Pass,  finding  it  all  that  the  Bozemanites  claim  for  it — easy  and  practicable — and 
camped  for  the  first  night  on  Trail  Creek,  having  a  fine  view  of  the  mountains  beyond 
the  Yellowstone.  The  next  day  they  struck  the  valley,  and  their  journey  up  the  river 
commenced.  They  camped  for  the  night  at  the  ranch  of  Mr.  Bottler,  the  last  settler  up 
the  river.  Cr6w  Indians  were  quite  plenty  during  the  day,  and  a  heavy  rain  at  night 
gave  anything  but  a  iileasing  aspect  to  the  commencement  of  the  trip  ;  but  a  bright 
sun,  about  10  o'clock,  made  everything,  right,  and  we  moved  to  the  canon  of  the  river, 
about  fourteen  miles  distant,  and  camped  on  one  of  the  loveliest  spots  in  Montana. 
Two  small  streams  put  in  from  the  east  from  an  elevation  near  camp.  The  river  and 
valley  can  be  seen  stretching  away  lar  to  the  north,  the  river-bank  plainly  defined  by 
the  trees  skirting  its  margin.    South  the  river  can  be  seen  pouring  through  the  canon, 
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while  far  away  to  the  east  and  west  the  mountain  peaks  were  then  covered  with  snow, 
the  setting  sun  brightening  both  in  its  last  rays  before  night's  mantle  was  thrown  over 
the  party. 

We  passed  through  the  canon  next  morning,  and  found  it  about  six  miles  long,  the 
trail  leading  us  along  the  side  of  the  torrent,  and  sometimes  hundreds  of  feet  above  it. 
Night  found  us  at  the  mouth  of  Gardiner  River,  a  fine  mountain  stream  coming  from 
-the  south,  and  entering  the  Yellowstone  just  below  the  Grand  Canon,  over  thirty  miles 
in  length  and  nearly  equally  divided  by  the  East  Fork.  The  caiioa  proving  impracti- 
cable, we  took  to  the  mountains,  camping  oae  night  in  them,  and  the  next  night  a  few 
miles  above.  The  river  runs  for  sixteen  miles  in  nearly  a  duo  west  course  here.  Our 
camp  was  on  a  fine  stream  coming  in  from  the  opposite  side  of  the  East  Fork,  and 
designated  by  us  as  Tower  Creek.  The  camp  was  called  Camp  Comfort.  Game  and 
trout  were  abundant.  We  found  here  our  first  hot  springs,  small  but  attractive,  and 
of  five  or  six  different  kinds — sulphur,  iron,  «fec.  This  canon  of  the  river  is  grand. 
Basaltic  columns  of  enormous  size  are  quite  numerous.  But  the  great  attraction  here 
was  the  falls  on  the  creek,  near  our  camp.  The  stream  is  about  as  large  as  the  Prickly 
Pear,  and  for  a  mile  rushes  down  with  fearful  velocity.  It  seems  at  some  time  to  have 
been  checked  by  a  mountain  range,  through  which  it  has  torn  its  way,  not  entirely 
removing  the  barrier,  but  tearing  through,  leaving  portions  still  standing  ;  and  these, 
by  Ihe  elements,  have  been  forced  into  sliarp  pinnacles.  Looking  from  the  canon  below, 
it  appear'i  like  some  old  castle  with  its  turrets  dismantled  but  still  standing.  From 
between  two  of  these  turrets  the  stream  makes  its  final  leap  of  110  measured  feet,  and 
then,  as  if  satisfied  with  itself,  flows  peacefully  into  the  YeL'owstone.  We  attempted 
to  compare  it  with  the  famous  Minnehalia,  but  those  who  had  seen  both  said  there  was 
no  comparison.  It  was  not  as  terrible  in  its  sublimity  as  Niagara,  but  beautiful  and 
glorious.  You  felt  none  of  the  shrinking  back  so  common  at  the  great  fall,  but  rather 
as  you  stood  below  and  gazed  upon  its  waters  broken  into  white  spray,  you  felt  as 
though  you  wanted  to  dash  into  it  and  catch  it  as  it  fell.  By  a  vote  of  the  majority  oi 
the  party  this  fall  was  called  Tower  Fall. 

The  canon  of  the  main  river  here  runs  in  a  southwest  direction.  The  party  crossed 
over  a  high  range  of  mountains  and  in  two  days  reached  the  Great  Falls.  In  crossing 
the  range,  from  an  elevated  peak  a  very  fine  view  was  had.  The  country  before  us 
was  a  vast  basin.  Far  away  in  the  distance,  but  plainly  seen,  was  the  Yellowstone 
Lake;  around  the  basin  the  jagged  peaks  of  the  Wind  Elver,  Big  Horn,  and  Lower  Yel- 
lowstone ranges  of  mountains;  while  just  ever  the  lake  could  be  seen  the  tops  of  the  Te- 
tons.  Onr  course  lay  over  the  mountains  and  through  dense  timber.  Camping  for  the 
night  eight  or  ten  miles  from  the  falls,  we  visited  some  hot  springs  that,  in  any  other 
country,  would  be  a  great  curiosity,  boiling  up  two  or  three  feet,  giving  off  immense 
volumes  of  steam,  while  their  sides  were  incrusted  with  sulphur.  It  needed  but  a 
little  stretch  of  imigination  on  the  part  of  one  of  the  party  to  christen  them  "Hell- 
broth  Springs."  Our  next  camp  was  near  the  Great  Falls,  upon  a  small  stream  run- 
ning into  the  main  river  between  the  upper  and  lower  falls.  This  stream  has  torn  its 
way  through  a  mountain  range,  making  a 'fearful  chasm  through  lava  rock,  leaving  it 
in  every  conceivable  shape.  This  gorge  was  christened  the  "  Devil's  Den."  Below 
this  is  a  beautiful  cascade,  the  first  fall  of  which  is  5  feet,  the  second  20  feet,  and  the 
final  leap  84  feet.  From  its  exceedingly  clear  and  si^arkling  beauty  it  was  named 
"  Crystal  Cascade." 

Crossing  above  the  upper  falls  of  the  Yellowstone,  you  find  the  river  one  hundred 
yards  in  width,  flowing  peacefully  and  quiet.  A  little  lower  down  it  becomes  a  fright- 
ful torrent,  pouring  through  a  narrow  gorge  over  loose  boulders  and  fixed  rocks, 
leaping  from  ledge  to  ledge,  until,  narrowed  by  the  mountains  and  confined  to  a 
.space  of  about  80  feet,  it  takes  a  sudden  leap,  breaking  into  white  spray  in  its  descent, 
115  feet.  Two  hundred  yards  below,  the  river  again  resumes  its  peaceful  career. 
The  pool  below  the  falls  is  a  beautiful  green,  capped  with  white.  On  the  right-hand 
side  a  clump  of  j)iues  grows  just  above  the  falls,  and  the  grand  amijhitheater,  worn  by 
the  maddened  waters  on  the  same  side,  is  covered  with  a  dense  growth  of  the  same. 
The  left  side  is  steep  and  craggy.  Towering  above  the  falls,  half-way  down  and  upon 
a  level  with  the  water,  is  a  projecting  crag,  from  which  the  falls  can  bo  seen  in  all  their 
glory.  No  perceptible  change  can  be  seen  in  the  volume  of  water  here  from  what  it 
was  where  we  first  struck  the  river.  At  the  head  of  the  rapids  are  four  apparently 
enormous  boulders,  standing  as  sentinels  in  the  middle  of  the  stream.  Pines  are  grow- 
ing upon  two  of  them.  From  the  upper  fall  to  the  lower  there  is  no  difficulty  in  reach- 
ing the  bottom  of  the  canon.  Tlie  lower  falls  are  about  half  a  mile  below  the  upper, 
where  the  mountains  again,  as  if  striving  for  the  mastery,  close  in  on  either  side,  and 
are  not  more  than  70  feet  apart.  And  here  the  waters  are  thrown  over  a  perpendicular 
fall  of  350  feet.  The  canon  below  is  steep  and  rocky,  and  volcanic  in  its  formation. 
Tlie  water,  just  before  it  breaks  into  spray,  has  a  beautiful  green  tint,  as  has  also  the 
water  in  the  canon  below.  Just  below,  on  the  left-hand  side,  is  a  ledge  of  rock,  from 
Avhich  the. falls  and  the  canon  may  be  seen.  The  mingling  of  green  water  and  white 
8X)ray  with  the  rainbow  tints  is  beautiful  beyond  description. 

The  canon  is  a  fearful  chasm,  at  the  lower  falls  a  thousand  feet  deep,  and  growing 
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deeper  as  it  passes  on,  until  nearly  double  that  depth.  Jutting  over  the  canon  is  a 
rock  200  feet  high,  on  the  top  of  -which  is  an  eagle's  nest,  which  covers  the  whole  top. 
Messrs.  Hauser,  Stickney,  and  Lieutenant  Doane  succeeded  in  reaching  the  bottom,  but 
it  was  a  dangerous  journey.  Two  and  a  h:ilf  miles  below  the  falls,  on  the  right,  a  little 
rivulet,  as  if  to  show  its  temerity,  dashes  from  the  top  of  the  canon,  and  is  broken  into 
a  million  fragments  in  its  daring  attempt. 

After  spending  one  day  at  the  falls  we  moved  u])  the  river.  Above  the  falls  there  is 
but  little  current,  comiiaratively,  for  several  miles,  and  the  country  opens  into  a  wide, 
open,  treeless  plain.  About  eight  miles  from  the  falls,  and  in  this  i)lain,  we  found 
three  hills,  or  rather  mountains,  thrown  up  by  volcanic  agency,  and  cou-isting  of  scoria 
and  a  large  admixture  of  brimstone.  These  hills  are  several  hundred  feet  high,  and 
evidently  are  now  resting  over  what  was  once  the  crater  of  a  volcano.  A  third  of  tho 
vv^ay  up  on  the  side  of  one  of  these  hills  is  a  large  sulphuric  spring,  20  feet  by  12,  filled 
with  boiling  water,  and  this  water  is  thrown  up  from  3  to  5  feet.  The  basin  of  thi3 
spring  is  pure  solid  brimstone,  as  clear  and  bright  as  any  brimstone  of  commerce. 
Quite  a  stream  flows  from  the  spring,  and  sulphur  is  found  incrnstiug  nearly  every- 
thing. Near  the  base  of  the  liills  is  a  place  containing  about  half  an  acre,  but  covered 
with  springs  of  nearly  every  description — yellow,  green,  blue,  and  pink.  Flowing  from 
the  base  ot'  the  hill  is  a  very  strong  spring  of  alum-water ;  not  only  alum  in  soltition, 
but  crystalized.  This  place  we  called  Crater  Hill,  and  as  we  passed  over,  the  dull 
sound  coraiug  from  our  horses'  feet  as  they  struck  proved  to  us  that  it  was  not  far 
through  the  crust.  All  over  the  hill  were  small  fissures,  giving  out  sulphurous  vapors. 
The  amount  of  brimstone  in  these  hills  is  beyond  belief. 

Passing  over  the  plain,  we  camped  on  the  river-bank,  near  a  series  of  mud-springs. 
Three  of  the  largest  were  about  10  feet  over  the  top,  and  had  built  up  10  or  12  feet 
high.  In  the  bottom  of  the  crater  thus  formed  thick  mud  was  boiling  and  bubbling, 
sputtering  and  splashing,  as  we  have  often  seen  in  a  j)ot  of  hastj^-pudding  when  nearly 
cooked.  Near  these  we  found  a  cave  under  the  side  of  the  mountain,  from  Avhich  was 
running  a  stream  of  clear  but  very  hot  water.  At  regular  intervals  the  steam  was 
puffing  out.  For  some  time  we  had  been  hearing  a  noise  as  of  distant  artillery,  and 
soon  we  found  the  cause.  Some  distance  above  the  level  of  the  river  we  found  tho  cra- 
ter of  a  mud-volcano,  40  feet  over  at  its  mouth.  It  grew  smaller  until  at  tho  depth  of 
30  feet,  when  it  again  enlarged.  At  intervals  a  volume  of  mud  and  steam  was  thrown 
up  v/ith  tremendous  power  and  noise.  It  was  impossible  to  stand  near,  and  one  of  the 
party,  Mr.  Hedges,  x)aid  for  his  temerity  in  venturing  too  close  by  being  thrown  back- 
ward down  the  hill.  A  short  time  before  our  visit  mud  had  been  throv\m  two  or  three 
hundred  feet  high,  as  shown  by  the  trees  in  the  vicinity.  Not  far  from  this  we  found 
our  first  geyser.  When  discovered  it  was  throwing  water  30  or  40  feet  high.  Tho 
crater  was  funnel-shaped,  and  75  by  35  feet  at  its  mouth.  We  stayed  and  watched  it 
one  day.  Without  warning  it  suddenly  ceased  to  spout,  and  the  water  commenced 
sinking  until  it  had  gone  down  30  feet  or  more.  It  then  gradually  commenced  rising 
again,  and  three  times  during  the  day  threw  up  water  30  or  40  feet. 

The  nest  day  we  recrossed  the  river  and  succeeded  in  reaching  the  lake,  and  camped 
on  the  lower  end.  The  fishing,  which  had  been  good  all  the  way  up  the  river,  proved 
remarkably  so  in  the  lake.  Trout  from  two  to  four  pounds  were  to  be  had  for  the 
taking.  Flies  proved  useless,  as  the  fish  had  not  been  educated  up  to  that  point. 
Eemaining  over  Sunday,  we  took  up  the  line  of  march  arouud  the  south  side  of  the 
lake,  which  took  us  through  a  dense  growth  of  pine,  filled  with  fallen  timber.  The 
third  day's  march  was  over  a  mountain,  and  but  little  progress  was  made,  the  train 
going  into  camp  about  2  o'clock.  Mr.  Everts  failed  to  come  into  camp,  but  this  occa- 
sioned no  uneasiness,  as  we  had  all  expected  to  reach  the  lake  and  believed  he  had 
pushed  on  to  the  lake,  as  he  had  once  before  done,  and  was  awaiting  our  arrival. 
Moving  on  five  miles,  we  struck  an  arm  of  the^  lake,  but  found  no  trace  of  him.  A 
party  was  sent  down  the  shore,  and  two  other  parties  to  climb  the  adjacent  mountains, 
to  search  for  him,  and  to  build  fires  on  them  to  attract  his  attention.  Next  morning, 
no  news  being  heard  of  hira,  a  council  was  lield  and  the  camp  moved  to  the  main  lake, 
and  search  commenced  vigorously,  but  without  avail.  The  fourth  night  a  snow-storm 
commenced  and  continued  for  two  days,  rendering  the  search  during  that  time  impos- 
sible. The  situation  of  the  party  was  becoming  ];)recarious ;  away  from  the  settlements, 
no  trail,  without  a  guide,  and  snow  covering  the  ground.  Another  council  was  held, 
and  it  was  determined  that  it  was  best  to  move  toward  the  settlements.  Mr.  Gillette 
volunteered  to  stay  and  prolong  the  search,  and  two  soldiers  were  left  with  him. 
Mr.  Gillette  is  one  of  the  best  mountain-men  of  the  party,  and  there  is  hope  that  he 
may  bring  some  tidings  of  the  missing  man.  On  tho  south  end  of  the  lake  is  a  very 
beautiful  collection  of  hot  springs  and  wells ;  in  many  the  water  is  so  clear  that  you 
can  see  down  fifty  or  a  hundred  feet.  The  lake  is  8,000  feet  above  the  level  of  the  sea, 
a  beautiful  sheet  of  water,  with  numerous  islands  and  bays,  and  will  in  time  be  a  great 
summer  resort;  for  its  various  inlets,  surrounded  by  the  finest  mountain  scenery,  can- 
not fail  to  be  very  popular  to  the  seeker  of  pleasure,  while  its  high  elevation  and 
numerous  medicinal  springs  will  attract  the  invalid.  Its  size  is  about  twenty-two  by 
fifteen  miles. 
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Leaving  the  lake,  we  moved  nearly  ■west,  over  scTcral  high  ranges,  and  camped  in 
the  snow  amid  the  mountains.  Next  diiy,  about  noon,  Ave  struck  the  Fire  Hole  Eiver, 
trad  camped  in  Burnt  Hole  Valley.  This  is  the  most  remarkable  valley  we  found.  Hot 
springs  are  almost  innumerable.  Geysers  vs'ere  spouting  iu  such  size  and  number  as  to 
startle  all,  and  are  beyond  description.  Enormous  columns  of  hot  'vater  and  steam 
were  thrown  into  the  air  with  a  velocity  and  noise  truly  amazing.  We  classilied  and 
named  some  of  them  according  to  size : 

No.  1.  The  Giant,  7  by  10  feet,throwiug  a  solid  column  of  water  from  80  to  120  feet  high. 

No.  2.  The  Giantess,  20  by  30,  throv/iug  a  solid  column  and  jets  from  150  to  200  feet  high. 

No.  3.  Old  Faithful,  7  by  8,  irregular  iu  shape,  a  solid  column  each  hour,  75  feet  high. 

No.  4.  Bee  Hive,  24  by  15  inches,  stream  measured~2iy  feet. 

No.  5.  Fan  Tail,  irregular  shape,  throwing  a  double  stream  60  feet  high. 

No.  6  is  a  beautiful  arched  spray,  called  by  us  the  Grotto,  with  several  apertures, 
through  which,  v>hen  quiet,  oue  can  easily  i)ass,  but  when  in  action  each  making  so 
many  vents  for  the  water  and  steam. 

Upon  going  into  camp  we  observed  a  small  hot  spring  that  had  apparently  built  it- 
self up  about  three  feet.  The  water  Avas  warm  but  resting  very  quietly,  and  we  camped 
within  200  yards  of  it.  While  Ave  were  eating  breakfast  this  spring,  aa  Ithout  any  warning, 
threw,  as  if  it  Avere  the  nozzle  of  an  enormous  steam-engiue,  a  stream  of  water  into  the 
air  219  feet,  and  continued  doing  so  for  some  time,  thereby  enabling  us  to  measure  it, 
and  then  as  suddenly  subsided. 

Surrounded  by  these  hot  springs  is  a  beautiful  cold  spring  of  tolerably  fair  water. 
Here  we  found  a  beautiful  si)riug  or  Avell.  Eaised  around'it  was  a  border  of  pure 
Avhite,  carved  as  if  by  the  hand  of  a  master-workman,  the  Avater  pure.  Looking  down 
into  it,  one  can  see  the  sides  white  and  clear  as  alabaster,  and  carved  iu  every  con- 
ceivable shape,  down,  down,  until  the  eye  tires  in  penetrating. 

Standing  and  looking  down  into  the  steam  and  A^apor  of  the  crater  of  the  Giantess, 
with  the  sun  upon  our  back,  the  shadow  is  surrounded  by  a  beautiful  rainbow ;  and,  by 
getting  the  proper  angle,  the  rainboAv,  surrounding  only  the  head,  gives  that  halo  so 
Biany  painters  have  vainly  tried  to  giveiu  paintings  of  the  Savior.  Standing  near  the 
fountain  when  iu  motion,  and  the  sun  shining,  the  ccene  is  grandly  magnilicent ;  each 
of  the  broken  atoms  of  water  shinmg  like  so  many  brilliants,  Avhile  myriads  of  rain- 
boAvs  are  dancing  attendance.  No  Avonder,  then,  that  our  usually  staid  andsobor  com- 
panions threw  u]}  their  hats  and  shouted  with  ecstacy  at  the  sight. 

We  bid  farcAvell  to  the  geysers,  little  dreaming  there  were  more  beyond.  Five  miles 
below  Burnt  Hole  avo  found  the  "Lake  of  Fire  aud  Brimstone."  In  the  A-alley  we  found 
a  lake  measuring  450  yards  in  diameter,  gently  overflowing,  that  had  built  itself 
up  by  a  deposit  of  Avhite  sub-strata  at  least  50  fet^t  above  the  plain.  This  body  of 
Avater  Avas  steaming  hot.  Below  this  was  a  similar  spring,  but  of  smaller  dimensions, 
while  betAveeu  the  tAvo,  and  appareutlj^  having  no  connection  Avith  either,  was  a  si)ring 
of  enormous  A^olume  floAviug  into  the  Madison,  and  is  undoubtedly  the  spring  about 
Avhieh  Bcidger  Avas  laughed  at  so  nmch  when  he  reported  that  it  heated  the  Madison 
for  two  miles  beloAV.  For  some  distance  do\vu  the  river  we  found  hot  springs  aud  evi- 
dences of  volcanic  action.  Our  passage  down  the  river  was  a  little  rough,  but  gen- 
erally A'ery  pleasant,  and  on  the  evening  of  the  22d  Ave  reached  the  lirst  ranch  on  the 
Madison,  Avhere  we  found  ai^aper  dated  September  1st,  the  latest  news  from  the  inside 
world.  Next  day  Ave  sent  to  Vii'giuia  for  papers,  and  soon  found  that  the  Avorld  had 
"been  moving. 

List  of  ditches  ln  Montana  rx  the  faxl  of  1860. 
Furnislied  hy  Aug.  Sieits,  M.  E.,  of  Helena,  Montana. 


Name. 


MEAGHER  COUXTX. 


Bonkler 

Caliionna 

Etdoradu 

iicCuuo  B;ir 

Eldorado  l>:iv . . . 
Unrahu.l 


Owuers. 


Metcalf  (tCo 

AV.  'i'liouiiis  lie  Co 

Smith  &  lltauau 

Jilcri-itt,  Maiiihall  i^  Co  . 
yiai  k  Coiiipany  . 


Williams  &;  Co. 

do 

Association 

Xubbs  &  Co 


Location. 


Djamond  . .. 
Coiilcdcrato. 

...do  

Kcw  York . . 
lildorado 


Thompsou 

do 

...do  

...do , 


10 
5 

3.V 


%  000 

J, -200 

t:U0 

COO 

1,000 


eoo 

(.00 
1-10 
iidO 


$90,  000 
'20,  000 
10,  000 

1."),  coo 

9d,  COO 


3,  COO 
2.  000 

i.roo 

1,  .oOO 

^■js,  coo 
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ISTame. 


Owners. 


Location. 


,%a 


DEKR  LODGE  COUNTY. 

Kock  Creek 

Xom  Staai't 

Pioneer • .  - . 

Keystone 

Pronse    

Piko'H  Peak  No.  1 

Pike's  Peak  No.  2 

Carutliois 

Enterpri.'iO 

Last  Knob 

Dutchman 

Tiger  

Ohio 

Saowshoe  

Pryor - 

JohntiOn 

Calitbrnia 

Hear  Creek 

Anierica:! 

Moose  Ci'eek 

Mill  Creek  

iliuncsota 

Li^ol's-traiiiii t  

Gennn;!  Galch 

Highland 

Blacktai) 


Iluraphrey  &  Allison  . . . 

Noycs 

Silver  Bow  and  Kocker. 

Divide.  Creek  No.  1 

Divide  Creek  No.  2 

Chi'ja  Ditclie-s,  2 

Oru  Fir.o 

Ei.'ThtMilo 

Stonovrall 

"Wiishiagton 

Daltoa 

Henderson 

Geora'ctown 

Oro  tlno 

Cariboo 

California 


McLellan... 
Staudifer . . . 

Miner's 

Prairie  Bar. 
Uncle  Ben . . 


Ivolm  &  Co 

Pioneer  Company 

Pcmbcrtoii  &  Co 

Colonel  Thur.ston 

Kock  Creek  Company. 

Kohn  &  Co 

do 

George  Caruthcr.s 

Pembertou  &  Co 

do 

Moagher  Company  — 

Pemberton  &:.  Co 

Pounds  &  Green 

Kelly  &Co 

Pryor  &  Johnson 

.Johnsion  &  Co 

'i'liorntnu  &  Preston  . 

Donango  &,  Co 

Weiirc  it  Co 

Lebeau  &  Co 

P.  Golden  &  Co 

Ilarris  &  Co 


Stone  &  Co 


Shoup  

Humphrey  &  Allison . 

Jolm  N  eyes  

Vanderberg  &  Co 

L.  A.  Barnard  it  Co  . . . 

do 

Cliinese 

Merely  &  Co 

Bob  Binder  &  Co , 


Kelly  &  Co  ... . 
P.  Dalton  &  Co 


Jameson  &  Co 

J.  Allport , 

do  .....'... 

Jackson  &  Co. . 


Wilson  &Go. 


LEWIS  AXD  CLARKE  COUNTY. 


Big  Helena 

Ta-w  Taw 

Taylor,  Thompson  &  Co  . . . 
Nelson 


Divide 


Piegan 

Trinity 

Gravelly  Eange 

Park 

Milay 

French  Bar 

Central 

Twenty-two  small  ditches . 


BEAVER  HEAD  COLTJTY. 


White's  . 
Canon . . . 
Pioneer  . 


North  Side  . 


Frederiekson  &  Co. 


Truett  &  Atchison. 
do 


Pier  son  &  Spiers. 


EaUs  &  Co. 


Piegan  M.  Co 

Behm  &  Co 

E.M.  Damply 

J.  S.  Hutchinson 

Milay  &  Co 

French  Bar  Ditch  Co  . . . 
Taylor,  Thompson  &  Co. 
Sundry  


B.  Ditch  &  M.  Company. 
do .' '. . 


Yeariau  Bros 


Pioneer. .. 

...do  

...do 

...do  

...do  

...do  ..... 

...do 

...do  

...do 

...do  

...do 

Blackfoot . 

...do 

...do  

...do 


.do 


French  Gulch. 

...do 

...do 

...do    

Mill  Creek.... 
German  Bar  . . 

...do  

...do  

Highland 

Blacktail 

Butto 

...do  

Eocker 

Silver  Bow 

....do  


.(10 


do 

Lincoln 

...do 

Washington 
...do  ....... 

Hendeison . . 
Georgetown 

Cariboo 

...do 

Jefl'erson 

....do    

McLellan... 
Standifer  . . . 
Irik  Creek  . .. 

Prairio 

Uncle  Ben  . . 


Last  Chance  . . 

...do  

...do 

Nelson 

...do  

Quartz  Gulch. 

Gieenhorn 

Piegan 

Trinity 

Gravelly  Eang' 
Park........." 


French  Bar . 

...do 

Sundry  


Bannack 

...do  

...do  

...do  

Bald  Mountain. 
Horse  Prairie.. 
Bannack 


1,500 
100 
700 
700 
430 
400 
300 

:joo 

230 
200 

3i;o 
coo 

600 

wo 

200 
201) 
GOO 
300 
200 
150 
700 
500 
300 
300 
.%0 
500 
800 
500 
1,  000 
400 
300 
400 
500 
500 
500 
500 
300 
500 
3:0 
5G0 
200 
20;) 
250 
2C0 
300 
200 
200 
250 


83.i 


20,  350  493,  000 


800 

2,500 

120 

150 

100 

75 

50 

400 

COO 

200 

100 

50 

2l:0 

1,100 
1,  200 


7,705 


2,000 
1,000 

eoo 
"coo 

1,000 
8  0 


G,  200  106,  000 
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CHAPTER  VI. 

UTAH. 

The  past  year  witnessed  a  sudden  and  extensive  development  of  min- 
ing in  this  Territory.  As  long  ago  as  18G3  General  P.  Edward  Connor, 
in  command  of  the  Calitbrnia  volunteers,  discovered  veins  of  argentif- 
erous lead  and  other  silvei'ores  in  Little  Cottonwood  Canon,  southeast 
of  Salt  Lake  City,  and  near  Stockton,  forty  miles  southwest;  and  gold 
placers  of  moderate  richness  Avere  opened  in  BrigUam  Canon.  Tlie  op- 
position of  the  Mormon  authorities,  the  cost  of  transportation,  and  the 
dilliculty  experienceil  in  the  treatment  of  the  ''  base-metal"  ores,  caused 
the  earlier  mining  enterprises  of  LTtidi  to  languish  and  tail.  In  18GS  and 
ISOO,  J  found  no  mines  in  productive  operation  excepting  the  placers  of 
Brigham  Canon,  which  were  worked  on  a  small  scale,  and  are  said  to  have 
yielded  during  the  past  three  years  between  80UO,000  and  $1,000,001). 
In  1869,  however,  a  few  parties  were  preparing  to  take  advantage  of 
the  facilities  oflered  by  the  railroad ;  and  experiments  of  a  metallur- 
gical character  were  in  i)rogress  at  Salt  Lake  City.  It  was  the  develop- 
ment of  the  Emma  mine  which  gave  the  needed  impetns  to  enterprises 
of  this  kind  ;  and  the  summer  of  1870  etiected  a  great  change  in  the 
condition  and  prospects  of  Utah  mines.  The  opposition  of  the  Mormon 
authorities  has  apparently  been  withdrawn.  Indeed,  one  reason, 
shrewdly  given  me  by  Mr.  Brigham  Youug,  three  years  ago,  for  dis- 
couraging the  attempts  of  his  people  to  engage  in  mining,  has  now 
ceased  to  exist.  During  the  infancy  of  the  Mormou  settlements,  he 
said,  and  while  the  very  existence  of  the  community  depended  upon 
agriculture,  he  professed  to  dread  the  diversion  of  industry  from  the 
great  work  of  reclaiming  the  desert  soil.  He  might  well  have  quoted 
the  case  of  Captahi  John  Smith  and  the  colony  at  Jamestown,  Yit- 
ginia,  as  an  instance  of  the  folly  of  such  a  course;  only,  in  that  case, 
after  the  colonists  had  wasted  the  season  in  digging  gold  dust, 
neglecting  meanvrhile  to  plant  their  crops,  and  had  sent  their  ship-load 
of  shining  treasure  to  England,  they  had  nothing  to  comfort  them  in 
their  famine  but  the  tidings  that  their  precious  cargo  was  not  gold  at 
all,  but  glittering  mica,  (and  possibly  pyrites;)  whereas  the  mineral  re- 
sources of  Utah  are  not  a  vain  dream.  But  agriculture  was  to  the 
Mormons  not  only  the  means  of  supporting  lite;  it  was  a  source  of 
great  commercial  profit.  Far  into  the  mining  districts  of  other  Terri- 
tories went  the  .Mormon  trading-trains,  carrying  grain  and  vegetables ; 
while  the  endless  procession  of  immigrants  across  the  continent  paid 
tribute  on  the  way  to  the  farmers  of  Salt  Lake.  A  third  reason  for  dis- 
like to  mining  on  the  part  of  the  religious  authorities  may  have  been 
the  fear  of  contact  with  outnumbering  Gentiles. 

The  completion  of  railway  connections  with  the  East  and  "West  has 
totally  changed  the  situation.  The  Mormons  are  no  longer  commer- 
cially isolated;  they  have  lost  their  control  of  Interior  tratiic  ;  the  mar- 
ket close  at  hand  of  a  mining  population  is  welcome  to  them  in  a  busi- 
ness point  of  view  ;  their  agriculture  and  their  jiopulatiou  are  too  well 
established  to  be  in  danger  from  the  new  industry ;  they  can  no  longer 
help  themselves  if  they  would  ;  and,  finally,  they  have  to  a  considerable 
extent  caught  the  prevailing  fever,  and  are  locating  and  prospecting 
ledges  with  truly  Gentile  zeal.    3Ir.  I'onng  is  said  to  be  encouraging 
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the  movement ;  and  the  party  in  his  church  hostile  to  him  is  vigorously 
engaged  in  furthering  all  mining  enterprises. 

I  intend  to  present  in  my  rei)ort  for  next  year  the  results  of  a  careful 
reconnaissance  of  these  new  and  ])roductive  districts;  and  I  shall  con- 
tent myself  at  present  with  brief  general  observations.  I  am  under 
obligations  to  IVIessrs.  Eli  B.  Kelsey,  Ellsworth  Daggett,  and  others 
for  interesting  information  on  several  points. 

The  following  account  of  different  districts  was  furnished  in  Decem- 
ber, 1870,  by  Mr.  Kelsey: 

The  minerals  consist  mostly  of  the  bafe  metals,  of  which  load  is  the  chief,  carrying 
silver,  and  in  some  cases  gold,  in  fjnantities  varying  from  a  few  ounces  to  one  hundred 
and  fifty  ounces  of  the  former  metal  to  the  ton.  Valuable  discoveries  have  been  made 
of  chlorides  and  "horn-silver"  of  surprising  richness,  varying  in  actual  assay  value  from 
$500  to  $<J7,000  per  ton.  Assays  have  been  had  from  the  ore  talcen  from  tin;  Silveropolis 
mine  in  East  Canyon,  owned  and  worked  by  Messrs.  Walker  Brothers  and  otliers,  of 
$20,000  per  ton.  Shipments  of  a  number  of  car-loads  of  ore  have  been  made  from  this 
mine  that  yielded  a  net  return  of  $5,G6B  per  car-load  often  tons. 

Ore  has  been  taken  from  the  Shamrock  mine  in  East  Canon,  that  assayed  as  high 
as  $27,000  per  ton.  This  mine  is  owned  and  worked  by  Mr.  William  M.  Fi less,  Mr. 
William  C.  Kodgers,  merchants  of  New  York  City,  Mr.  W.  S.  Godbe,  of  Salt  Lake  City, 
and  others.  Shipments  have  been  made  from  this  mine  which  have  given  returns  of 
from  $1,800  to  l^.SjGOO  per  ton.  I  speak  of  these  two  mines  as  an  evidence  that,  although 
nine-tenths  of  the  mineral  veins  yet  prospected  in  Utah  show  the  base  metals,  lead  and 
copper,  we  are  not  without  the  richer  ores. 

History  of  the  mininfj-caraps. — The  mineral  developments  in  Utah  are  still  in  their 
infancy,  and  but  few  mining-camps  have  as  yet  been  established.  The  following  dis- 
tricts are  fully  organized  and  in  a  very  prosperous  condition : 

The  "Mountain  Lake"  district,  of  which  Little  Cottonwood  CaSon  forms  the  chief 
feature,  lies  southeast  of  S-ilt  Lake  City,  and  distant  about  twenty-five  miles  from  the 
terminus  of  the  Utah  Central  Eailroad. 

The  first  fully  developed  mine  in  Utah,  the  "Emma,"  is  in  this  canon.  In  fact, 
the  results  attained  in  the  development  of  this  mine  gave  an  impetus  to  mining  in 
Utah  that  surpasses  all  other  efforts  made  in  that  direction  put  together.  At  a  dei>th  of 
127  feet  the  jirospectors  of  this  mine  struck  a  lake  of  mineral  of  vast  extent,  which 
now  yields  a  clear  profit  on  shipments  made  to  Swansea,  in  Wales,  of  near  $120  per  ton. 
Many  thousands  of  tons  of  ore  (by  measurement)  are  in  sight  in  this  mine,  undoubt- 
edly of  equal  richness  to  that  now  being  shipped.  There  are  many  mineral  lodes  now 
being  worked  in  Little  Cottonwood  and  the  adjacent  canons — Big  Cottonwood  and 
American  Fork — which  yield  ore  equal  to,  and  in  some  cases  far  exceeding  in  value, 
the  ore  taken  from  the  Emma  mine,  but  in  quantity  the  Emraa  has  no  equal  in  Utah. 

The  Union  Mining  Company,  of  which  General  Maxwell  is  president,  W.  S.  Godbe 
■vice-president,  and  H.  W.  Lawrence  treasurer,  own  a  large  number  of  valuable  ledges 
in  Little  Cottonwood,  which  they  are  opening  rapidly  and  very  effectually.  Mr.  John 
Cummins,  of  Salt  Lake  City,  is  owner  of  several  valuable  mines  in  the  same  locality. 

West  Mountain  mining  district,  of  which  Bingham  Canon  and  its  tributaries 
form  the  chief  feature,  is  situated  about  twenty-five  miles  southwest  of  Salt  Lake  City, 
on  the  eastern  slope  of  the  Oquirrh  range  of  mountains.  Bingham  Canon  has  been 
noted  for  some  years  as  the  only  locality  in  Utah  Territory  where  placer-mining 
has  prospered.  Over  -$600,000  worth  of  gold  dust  has  been  sold  to  the  bankers  and 
merchants  of  Salt  Lake  City  from  this  camp  within  the  last  three  years.  When  the 
sums  carried  away  and  otherwise  disposed  of  by  the  miners  are  taken  into  account  in 
making  up  an  estimate,  the  sum-total  of  the  yield  in  gold  dust  from  Bingham  Canon 
placer  for  the  last  three  years  will  not  fall  far  short  of  §1,000,000. 

Messrs.  Taylor  &  Woodman  have  entered  into  contracts  with  the  owTiers  of  near 
three  miles  of  the  gulch-claims  of  this  canon,  to  put  on  the  necessary  engines  and 
pumps  for  the  prospecting  and  working  the  bed-rock  of  the  main  gulch,  which  lies 
from  80  to  100  feet  below  the  surface.  The  best-informed  parties  think  that  the  gulch 
bed-rock  of  Bingham  Canon  will  prove  equally  as  rich  as  the  famed  "Alder  Gulch"  of 
Montana.  Messrs.  Taylor  &  Woodman  have  imported  and  have  now  on  the  ground  a 
twei'^^y-horse  engine  and  the  necessary  pumping  apparatus  for  exploring  the  mysteries 
of  Bmgham  Caiion  Gulch. 

Messrs.  Heaton,  Campbell  &  Co.  are  now  working  the  bed-rock  of  this  gulch,  near 
the  mouth  of  Carr  Fork,  which  they  have  reached,  after  two  years'  labor  and  the 
expenditure  of  §1.5,000,  by  a  long  drain-tunnel.  They  inform  me  that  they  are  averag- 
ing §12  per  day  to  the  hand,  notwithstanding  the  imperfect  manner  in  which  they  are 
at  present  obliged  to  work  their  ground.  They  have  not,  as  yet,  run  any  side-drifts, 
and  at  present  raise  all  their  dirt  by  a  windlass  worked  by  two  men.    When  we  take 
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into  consideration  the  fact  that  from  the  "  paj'-cTirt"  excavated  by  one  drifter  enongh 
gold  is  waslied  to  pay  sis  hands  $12  per  day  each,  or  a  total  of  $72,  abnndant  evidence 
is  given  that  the  gnlch  of  Bingham  is  very  rich  in  gold. 

The  mineral  lodes  in  Bingham  Caiiou  and  its  tributaries  are  very  numerous,  con- 
tinuous, and  well  defined.  They  are  mastly  found  in  the  igneous  formations.  The 
various  species  of  the  granite  and  qnartzito  rocks  characterize  the  mineral-bearing 
region  of  the  West  Mountain  mining  district  so  far  as  prospected.  The  belt  of  igneous 
rocks,  or  core  of  the  upheaval,  traversing  Utah  from  northeast  to  southwest,  is  nearly 
twenty  miles  in  widtli.  The  granites  appear  at  the  base  of  the  Wahsatch  Eange.  east 
side  of  Sal  t  Lake  Valley,  and  disaj»pear  near  the  head  of  all  the  northwest  forks  of 
Binghain  Canyon. 

What  the  experiences  of  the  future  may  demonstrate  no  one  can  tell — "  the  miner^s 
light  but  seldom  going  beyond  the  end  of  his  pick.'"  So  fai',  however,  as  explorations  have 
gone  in  the  various  mining-camps  now  organized  in  Utah,  and  in  which  the  chief  jiart 
of  the  labors  expended  in  prospecting  our  mineral  treasures  has  been  performed,  the 
fact  that  the  richer  chlorides,  and  that  mining  anomaly  "  horn-silver,"  prevail  in  the 
lime  formations,  has  been  demonstrated.  The  mineral  A'eins  found  in  the  lime  forma- 
tions arc  "jyockety"  and  of  uncertain  development  when  compared  to  those  found  in 
the  granite  formations.  That  the  richer  ores  will  be  found  in  the  lime  formations  may, 
therefore,  be  looked  for  hereafter;  but  for  large,  well-defined  mineral  veins,  continu- 
ous and  of  more  certain  development,  we  must  look  to  our  granite  formations.  Pockets 
of  great  extent  and  richness  have  been  found  in  the  lime  formations  of  Little  Cotton- 
wood and  other  localities.  There  are  quite  a  number  of  mineral  veins  now  being  pros- 
pected in  Bingham  Canon  at  depths  varying  from  fifty  to  over  three  hundred  feet, 
which  show  true  fissure  veins  of  paying  ores  varying  from  four  to  seventeen  feet  in 
thickness. 

Stockton  district. — These  camps  lie  on  the  western  slope  of  the  Oqnirrh  range  of 
■  mountains — Stockton  forty  miles,  and  East  Canon  fifty-live  miles  southwest  of  Salt 
Lake  City.  Stockton  is  probably  the  oldest  camp  in  Utah.  General  Connor,  when  in 
command  of  the  Utah  expedition  of  the  California  volunteers,  bestowed  the  chief  part 
of  his  labors  in  the  development  of  the  minerals  of  Utah  in  this  locality.  The  great 
drawbacks  experienced  by  this  camp  have  mainly  arisen  from  the  fact  that  most  of  the 
ledges  located  had  from  six  to  twelve  shareholders  each,  who,  after  shears  of  fruitless 
efforts  to  develop  their  mines,  scattered  to  all  points  of  the  compass  iu  search  of  means 
to  sustain  themselves.  At  the  time  those  explorations  were  made,  it  was  impossible 
to  make  mining  a  success  in  Utah,  for  the  following  reasons: 

The  cost  of  transportation,  before  the  completion  of  the  Pacific  roads,  varied  from 
$300  to  $400  per  ton  to  the  Atlantic  coast,  and  from  $250  to  $300  per  ton  to  the  Pacific 
coast.  Without  the  facilities  alforded  by  the  great  iron  highway  across  the  continent, 
the  mineral  treasures  of  Utah  would  to-day  be  utterly  unavailable.  The  impossibility 
of  securing  concert  of  action  from  the  widely  scattered  owners  and  prospectors  of  the 
mineral  lodes  in  the  Stockton  district  induced  a  minority  of  the  shareholders  to  adopt 
the  dangerous  expedient  of  "jumping"  the  claims  of  absentees,  thus  rendering  titles 
to  mining  interests  in  that  locality  uncertain.  However,  numerous  discoveries  of 
mineral  veins,  many  of  which  prospect  very  finely,  have  been  located  since  the  "jump- 
ing" of  claims,  before  alluded  to,  took  place,  the  titles  to  which  are  as  clear  as  any  in 
Utah.     New  discoveries  are  being  made  almost  daily  in  this  district. 

General  Connor's  faith  in  the  ultimate  success  of  the  itStockton  district  remains  un- 
shaken. He  is  better  acquainted  with  the  mineral  resources  of  the  Territory  and  has 
done  more  toward  their  development  than  any  other  one  man. 

Ophir  district. — East  Canon  mining  camp  is  less  than  six  months  old.  In  this  camp 
the  discoveries  of  the  rich  chlorides  and  horn-silver,  assaying  from  $500  to  $27,000  per 
ton,  turned  the  heads  of  some  of  the  oldest  miners  and  filled  the  pockets  oi  the  fortu- 
nate ones  as  well.  East  Canon  abounds  with  the  base  metals  carrying  silver  in 
paying  quantities.  In  those  base-metal  mines  lies  the  "  back-bone"  of  the  future  of 
this  camp. 

The  Tintic  Valley  mining  camps  are  pituated  about  seventy  miles  southwest  of  Salt 
Lake  City.  Tlie  core  of  tlie  upheaval,  traversing  Utah  from  northeast  to  southwest, 
runs  through  the  Tintic  mining  district,  flanked  on  each  hand  by  the  lime  formations. 
Therefore  wo  look  to  the  Tintic  district  notonly  for  large,  continuous,  and  well-defined 
mineral  veins  of  base  metals  in  the  granite  formations,  but  the  reasonable  supposition 
is  that,  by  prospecting  the  lime  foi'mations  on  either  hand,  the  rich  chlorides  will  bo 
found  as  plentiful  there  as  in  the  Wasatch  Range  or  the  western  slope  of  the  Oqnirrh 
Eange.  Valuable  discoveries  are  being  made  in  the  Tintic  district  almost  daily.  A 
friend  of  mine  brought  a  load  of  ore  from  Tiutic,  evidently  selected  without  skill,  as 
the  croppings  from  the  surface  w^ere  included.  This  load  of  ore,  when  crushed  and 
sampled  at  the  works  of  Messrs.  Howland  &  Co.,  assayed  $117  per  ton  in  silver  and  25 
per  cent.  lead. 

The  only  thing  now  wantiug  to  make  Tintic  one  of  our  most  flourishing  mining  dis- 
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trict  is  capital,  to  enable  the  miners  to  prospect  tlieir  lodes  and  erect  smelting  fnrnaces 
for  the  working  of  their  ores  on  the  spot,  and  thus  save  the  heavy  freightage  now  paid 
on  crude  niatt(;r  to  Salt  Lake  Gity. 

The  Mount  Nvbo  district  eighty  miles,  the  Sevier  district  two  hnndred  miles,  south  of 
Salt  Lake  City,  and  the  Meadow  Vallei/  district  two  hundred  and  forty  miles  southwest 
of  Salt  Lake  City,  are  rich  in  minerals. 

Mr.  Kelsey's  statements  are  indorsed  by  Messrs.  Gould  &  Woodward, 
Walker  Brothers,  Kimball  &  Lawreno,  G.odbe  &  Co.,  Marsball  &  Carter, 
and  Kalin  Brothers,  merchants  of  Salt  Lake  City,  and  by  Vernon  H. 
Vaughn,  the  governor,  and  C.  H.  Hempstead,  the  United  States  attorney 
of  the  Territory. 

Estimate  of  costs  of  mining  ores  in  West  Mountain  district,  Salt  LaJce 
County,  Territory  of  Utah,  rejjorted  by  Eli  B.  Kelsey,  December  20,  1870. 

Population  of  district,  400  souls  ;  wages  of  first-class  miners,  $3  per 
day ;  wages  of  second-class  miners,  $2  50  per  day  j  wages  of  surface 
laborers,  $2  per  day;  cost  of  lumber,  $4  per  100  feet;  cost  of  raining 
timber,  |G  per  cord ;  cost  of  common  powder,  $5  per  keg ;  cost  of  quick- 
silver, 80  cents  per  pound  ;  cost  of  freight  from  Salt  Lake  City,  $15  per 
ton ;  cost  of  fuel,  wood,  $4  per  cord ;  mining  cost  per  ton  of  ore,  $5 
per  ton,  (average  facilities  poor  from  total  want  of  machinery;)  depth 
of  mines,  from  100  to  400  feet ;  character  of  rock,  etc.,  granite,  quartzite, 
and  hornblende ;  reduction,  smelting  a  failure  as  yet — no  mills. 

Eemarks. — Our  mining  developments  are  yet  in  their  in  fancy,.  The 
number  of  mineral  veins  is  very  great,  with  well-deiined  wall-rocks  in 
all  tliose  yet  worked.  Veins  from  one  foot  to  fifty  feet  in  thickness. 
The  mines  in  Bingham  Canon  and  its  tributaries,  which  comprise  the 
West  Mountain  mining  district,  are  mostly  base-metal  mines,  carrying 
from  10  ounces  to  150  ounces  of  silver  to  the  ton  of  2,000  pounds. 
There  are  several  mineral  veins  of  gold  and  silver  bearing  quartz,  none 
of  which  are  developed  to  any  considerable  estent;  one  of  them,  the 
Silesia,  gives  an  average  assay  of  $50  per  ton.  There  are  no  stami)- 
mills  in  the  Territory  except 'one  or  two  small  ones  in  "Meadow  Valley. 
A  great  number  of  quartz-mills  are  contracted  for,  to  be  delivered  here 
in  the  spring,  mostly  for  East  Caiion,  Eusli  Valley,  fifty  miles  southwest 
of  Salt  Lake  City. 

Messrs.  Walker  Brothers  report  having  shipped  during  the  six  months 
ending  December  31,  1870,  4*^,200  tons  of  galena  ores,  of  an  average 
assay  value  of  35  per  cent,  of  lead  and  $182  in  silver  per  ton,  the  net 
value  being  $125  per  ton.     Almost  all  of  this  was  from  the  Emma  mine. 

The  following  are  the  prices  reported  in  January,  1871,  as  paid  in 
Salt  Lake  City  by  California  buyers  for  Utah  ores  :  Ore  containing  50 
ounces  silver  and  30  per  cent,  lead,  per  ton,  $22  ;  50  ounces  silver  and  40 
per  cent,  lead,  per  ton,  $30  60 ;  50  ounces  silver  and  50  per  cent,  lead, 
per  ton,  $38;  50  ounces  silver  and  60  per  cent,  lead,  per  ton,  $45;  50 
ounces  silver  and  70  per  cent,  lead,  per  ton,  $53 ;  50  ounces  silver  and 
80  per  cent,  lead,  per  ton,  $61. 

In  addition  to  the  above  rates,  $10  per  ton,  additional,  is  paid  for 
each  10  ounces  of  silver  over  50  ounces  per  ton.  Every  tenth  sack  of 
ore  is  crushed  and  sami^led  for  assay,  and  the  ore  is  paid  for  as  soon  as 
assayed.  This  ore  is  all  shipped  to  San  Francisco  and  is  there  smelted, 
and  the  lead  as  well  as  the  silver  is  made  a  marketable  commodity. 

Almost  all  the  Utah  ores  have,  however,  been,  up  to  the  end  of  1870, 
shipped  east  over  the  Union  Pacific.  The  amount  is  given  by  the  San 
Francisco  Scientific  Press  as  follows : 
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Tons. 

September 724 

October 590 

November 541 

December ;  not  received. 

Total 9,  G33 


Tons. 

January 3,  441 

February 31 

March 95 

April 172 

May 204 

June 3,  030 

July 511 

August 294 

Whicli  must,  however,  include  shipments  of  ores  and  matte  from  Col- 
orado, and  perhaps  Nevada. 

1  am  indebted  to  Mr.  Charles  Smith,  of  the  Emma  Silver  Mining 
Comi)any,  for  the  following  statement  of  shipments  of  ore  and  bullion 
over  the  Utah  Central  Eailroad,  from  January  13, 1870,  to  December  31, 
1870.  These  figures  are  taken  from  the  way-bill  records  of  the  road, 
by  courteous  jjermission  of  D.  O.  Calder,  esq. 

2, 968  tons  of  ore  were  shipped  east  to  Chicago,  Boston,  Newark, 

and  New  York. 
2, 325  tons  of  ore  were  shii)ped  west  to  San  Francisco,  Eeno,  and 
•  Truckee. 


Total,  5, 293  tons  of  ore. 


The  bullion  shipments  of  the  same  period  were  2  tons  to  England, 
and  Gi  tons  to  San  Francisco. 

These  totals  may  seem  small  to  some,  but  it  must  be  remembered 
that  the  Emma  Silver  Mining  Company,  which  forwarded  the  largest 
portion  of  it,  did  not  commence  shipping  until  July,  1870.  These  ship- 
ments are  therefore  really  the  product  of  six  months,  rather  than  a 
year. 

Estimating  the  value  of  the  ore  shipped  at  $182  per  ton  (the  value  of 
the  4,200  tons  shipped  by  Walker  &  Co.  from  the  Emma  mine)  and  that 
of  the  bullion  at  $400  per  ton,  we  have  $900,726  as  the  probable  value 
of  the  shipments  by  railroad.  Allowing,  further,  $300,000  for  the  gold 
of  Bingham  Caiion,  and  a  small  sum  for  private  shipments  not  way- 
billed,  we  have,  as  the  probable  product  of  Utah,  for  the  year  1870,  the 
sum  of  $1,300,000.  In  this  estimate  the  Meadow  Yalley  mines  are  not 
included,  as  they  are  now  generally  acknowledged  to  lie  within  the 
boundary  of  Nevada. 

A  correspondent  writing  from  Salt  Lake  early  in  the  autumn  thus 
reviews  the  mining  field : 

Utah  makes  quite  a  show  in  the  way  of  minerals.  Iron  ore  is  known  to  exist  in 
several  places  in  large  amounts.  In  Iron  County  works  Avcro  built  in  1852,  and  a 
small  quantity  of  ore  was  smelted,  but  want  of  proper  fuel  compelled  a  suspension  of 
operations.  The  Union  Iron  Company  had  two  furnaces  in  operation  in  January,  1869, 
and  one  in  the  course  of  construction.  Coal  has  been  found  in  quite  extensive  beds, 
but  principally  in  the  neighborhood  of  Coalville,  Summit  County.  Copper,  lead, 
silver,  zinc,  and  sulphur  occur,  and  different  sorts  of  building  stone  abound.  The 
mines  at  the  Little  and  the  Big  Cottonwood  Canons,  twenty-eight  miles  southeast  of 
Salt  Lake  City,  are  the  center  of  the  present  mining  excitement.  Communication  is 
had  with  these  places  by  a  stage,  which  runs  three  times  a  week.  The  largest  mine  at 
Little  Cottonwood  is  the  Emma  ledge,  located  in  August,  1863.  In  July,  tliirty-one 
car-loads  of  ore  were  shipped  from  the  ledge,  and  that  month  upward  of  ^)!5,000  were 
paid  for  hauling.  The  cost  of  transportation  (by  team  to  Salt  Lake  City,  and  thenco 
by  rail)  to  New  Jersey,  and  the  expenses  of  treatment,  amount  to  $di)  per  ton,  but  the 
ore  sent  averages,  I  am  told,  nearly  $200  per  ton.  There  are  twenty  men  employed 
liere  extracting  the  rock,  of  which  some  fifteen  tons  are  obtained  daily.    A  tunnel  is 
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being  run  in  to  tap  the  main  shaft,  which  is  clown  ahout  200  feet.  I  send  you  a  speci- 
nieu  of  the  oro.  There  are  other  promisiuiv  locations,  as  the  North  Star,  owned  by 
Bruno  &  Co.,  and  the  Western  State,  wliich  takes  out  some  twenfy  tons  weei^ly.  Not 
far  off,  over  the  ridge,  is  Big  Cottonwood  Canon.  Here  tho  Empire  Tunnel  Company 
propose  torun  a  tunnel  in  toward  Little  Cottonwood.  Here  are  also  the  Wellington, 
Theresa,  Davenport,  and  other  leads.  The  general  formation  is  limestone.  Mr.  C.  L. 
Stevenson,  who  has  lately  visited  the  various  raining  districts,  gives  rae  the  following 
approximate  product  of  the  different  mining  localities  during  tho  month  of  July.  The 
average  value  of  ore  exported  was  about  $105  per  ton ; 

Tons. 

Little  Cottonwood 314 

Bingham 6 

Parlev'sPark 40 

RushValley 70 

Deep  Creek > 10 

Tintic 30 

Total 470 

Smelting  uwrlcs. — Messrs.  Woodhull  Brothers  have  built  a  furnace  here,  and  have  made 
the  first  run  of  this  Territory.  This  run  created,  naturally,  considerable  excitement 
here.  The  result  was  a  production  of  5,000  pounds  of  bullion  in  thirty-six  hours.  Thia 
assays  about  |!500  to  the  ton  in  silver.  The  metal  was  hauled  to  town,  and  stocked  up 
in  front  of  the  Elephant  store,  where  it  attracted  large  numbers  of  people  who  were 
curious  to  see  the  pioneer  bars  of  Utah.  The  Woodhull  Works  are  capable  of  working 
about  ten  tons  daily.  Mr.  Milton  Robbins  is  about  to  i)ut  up  smelting  works.  He  will 
have  the  able  assistance  of  Mr.  Chai-les  C.  Ruegar,  who  will  take  the  active  manage- 
ment and  the  construction  of  the  furnaces  in  hand.  Mr.  Ruegar  has  studied  in  Ger- 
many, and  has  s})ent  considerable  time  among  the  mines  of  California.  He  appears  to 
be  well  fitted  for  his  work.  Mr.  Leopold  Balbach,  a  cousin  of  the  Balbach  Brothers,  of 
Newark,  New  Jersey,  has  been  visiting  the  mines  of  Utah,  and  was  so  impressed  with 
their  extent  and  richness  that  he  telegraphed  to  parties  East  (he  tells  me)  that  he 
thinks  best  to  erect  smelting  works  in  the  valley,  and  these  are  to  be  i;)ut  up.  .There 
are  others  here  who  engage  in  buying  ores,  and  the  mines  are  attracting  persons  from 
difterent  quarters.  There  seams  to  be  every  reason  to  suppose  that  Utah  contains  val- 
uable mineral  deiJOsits,  and  probably  these  will  be  developed  quite  extensively  hence- 
forth. 

The  facts  seem  to  be  that  the  most  productive  mines  working  up  to 
the  close  of  1870  are  masses  or  "stock- works"  of.  argentiferous  galena 
in  limestone;  that  the  business  of  mining  and  reducing  or  shipping  the 
ores  is  one  that  requires  considerable  capital ;  and  that  the  abundance 
of  supplies,  cheapness  of  labor,  and  facility  of  transportation  render  this  a 
highly  inviting  field  for  operations  on  a  large  scale.  That  the  sanguine 
expectations  of  the  owners  of  thousands  of  locations  will  be  fulfilled,  it 
would  be  foolish  to  predict ;  but  it  cannot  be  denied  that  the  actual 
progress  already  made,  and  the  favorable  economic  conditions  attending 
the  new  industry,  give  unusually  good  ground,  even  for  speculative 
anticipations. 
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CHAPTER    VII. 

ARIZONA. 

The  present  chapter  is  based  chiefly  upon  the  notes  of  Mr.  A.  Eilers,my 
deputy,  who  has  also  arranged  and  edited  the  material  contained  in  it 
from  other  sources.  Besides  those  citizens  to  whom  Mr.  Eilers  acknowl- 
edges in  these  pages  his  indebtedness  for  valuable  assistance,  thanks 
are  due  in  an  especial  manner  to  Hon.  Eichard  C.  McCormick,  delegate 
of  the  Territory  in  Congress,  who  contributed  in  many  ways,  including 
advice,  information,  time,  personal  exertions,  and  money,  to  facilitate 
the  examinations  which  Mr.  Eilers  was  charged  to  make.  Without  the 
influential  and  energetic  support  of  Mr.  McCormick,  and,  I  should  add, 
of  Hon.  A.  P.  K.  Safford,  the  public-spirited  governor  of  the  Territory, 
it  would  have  been  vain  to  attempt  so  laborious  and  perilous  a  task  with 
the  time  and  means  at  my  disposal. 

The  act  of  February  24,  1863,  creating  the  Territory  of  Arizona, 
describes  it  as  comprising  all  the  United  tStates  lands  west  of  the  one 
hundred  and  ninth  degree  of  longitude  to  the  California  line,  which, 
before  that  time,  had  belonged  to  the  Territory  of  New  Mexico.  Since 
then  the  portion  of  Pah-TJte  County  lying  west  of  the  Colorado  River 
has  been  ceded  to  l^evada,  but  at  the  present  writing  it  has  not  been 
legally  accepted  by  that  State,  and  the  inhabitants  are  in  favor  of 
reunion  with  Arizona.  Presuming,  however,  this  cession  to  be  an 
accomplished  fact,  the  present  boundaries  of  the  Territory  are  as  follows : 
On  the  east,  the  one  hundred  and  ninth  meridian  of  longitude  5  on  the 
west,  the  Colorado  Eiver,  except  above  the  big  bend  of  that  river,  where 
the  one  hundred  and  fourteenth  meridian  of  longitude  forms  the  western 
line ;  on  the  north,  the  thirty- seventh  parallel  of  north  latitude;  on  the 
south,  the  boundary  line  between  the  United  States  and  Mexico'. 

The  total  area  of  the  Territory  is  given  as  105,120  square  miles.  It 
joins  on  the  west  California  and  Nevada;  on  the  north  jSTevada  and 
Utah;  on  the  east  New  Mexico ;  .and  on  the  south  the  State  of  Sonora, 
of  the  Mexican  republic. 

Arizona  is  divided  iu'f^o  five  counties,  Yuma  and  Pima  in  the  southern, 
and  Pali-Ute,  Mohave,  and  Yavapai  in  the  northern  and  middle  portions 
of  the  Territory.  Yavapai  is  by  lar  the  largest  county,  and  its  northern 
and  eastern  parts  are  almost  unknown  at  the  present  time.  Pros- 
pecting parties  have,  from  time  to  time,  ventured  to  enter  these  regions, 
but  were  invariably  driven  back  by  the  hostile  Indians  before  penetrat- 
ing far  into  the  interior,  and  Government  expeditions  have  only  in 
a  few  instances  penetrated  small  belts  of  that  domain.  The  whole 
vast  Territory  of  Arizona  is  drained  by  one  single  river  and  its  tribu- 
taries, the  Colorado  of  the  West.  This  river  is  formed  by  the  junc- 
tion of  the  Green  and  Grand  Elvers,  vehich  join  in  the  southern  part 
of  Utah  Territory,  and  rise,  the  one  in  the  Eocky  Mountains,  a  short 
distance  north  of  the  Great  South  Pass,  the  other  in  the  IMiddle  Park 
of  Colorado  Territory.  The  Colorado  Eiver,  although  it  drains  an 
enormous  area,  and  sends  a  vast  body  of  water  to  the  Gulf  of  Cali- 
fornia, is  only  navigable  for  a  distance  of  about  five  hundred  miles, 
and  here  only  for  boats  drawing  very  little  water.  It  has  a  very- 
rapid  current,  and  carries  along  large  masses  of  the  soft  materials 
that  form  the  greater  portion  of  its  banks   from  its  mouth  to   the 
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Black  Ciiiion  and  those  of  its  tributaries  in  the  Territories  above.  Thus 
the  navii^able  channel  is  often  changed  entirely  in  a  single  night,  and 
the  greatest  care  is  required  to  run  steamboats  on  it  successfully.  Broad 
strips  of  bottom-land  skirt  its  lower  part  on  both  banks,  with  the  excep- 
tion of  a  few  miles,  where  mountain  ranges,  such  as  the  Monument 
Mountains  and  the  ISTeedles,  approach  to  the  water's  edge. 

The  principal  tributaries  of  the  Colorado,  in  Arizona,  are  the  Colorado 
Chiquito  or  Flax  liiver,  the  Diamond  Kiver,  Bill  Williams'  Fork,  into 
which  the  Santa  Maria  Eiver  empties,  and  the  Gila,  with  its  aflluents, 
the  Eio  Salinas,  Rio  Verde,  the  San  Carlos^  and  San  Pedro.  The  Santa 
Cruz  from  the  south,  and  the  Agua  Frio  and  Hassayampa  Elvers  from 
the  north,  sink  in  the  dry  plains  before  they  reach  the  Gila. 

The  climate  of  the  Territory  is  like  neither  that  of  the  Atlantic  States 
nor  that  of  the  Pacific  coast,  but  rather  stands  between  the  two,  exhib- 
iting j)6culiarities  of  both.  While  in  the  portion  south  of  the  Gila 
Eiver  and  along  the  trough  of  the  Colorado  Eiver  an  excessively  hot 
and  dry  atmosphere  prevails,  relieved  only  by  the  semi-annual  showers 
of  January  and  July,  the  middle  and  northeastern  parts  of  Arizona 
enjoy  a  climate  very  similar  to  that  of  the  South  Atlantic  States.  As 
a  natural  consequence,  the  vegetation  of  Southern  and  Western  Arizona 
is  scanty  and  limited  to  a  few  genera,  such  as  cactus,  aloe,  artemisia, 
palo  verde,  iron- wood,  and  mesqiiite,  which  can  sustain  themselves  on  a 
parched  soil  and  under  the  rays  of  an  almost  tropical  sun.  Tbe  bot- 
tom-lands of  the  rivers  are,  of  course,  an  exception  to  this,  the  increased 
moisture  and  richer  soil  supporting  here  a  luxurious  growth  of  cotton- 
wood,  willow,  mesquite,  arrow-weed,  and  many  different  kinds  of  nutri- 
tious grasses.  The  middle  and  northeastern  portions  of  Arizona  are 
made  up  of  elevated  plateaus  and  an  extensive  system  of  mountain 
ranges,  and  here  a  more  varied  vegetation  prevails.  The  heat  is  here 
never  oppressive,  and  even  during  the  hottest  summer  months  the  ther- 
mometer does  not  rise  any  higher  than  in  the  Blue  Eidge  in  the  South- 
ern States.  Greater  moisture  in  the  atmosphere  stimulates  the  growth 
of  magnificent  pine  and  cedar  forests,  and  the  soil  is  everywhere  covered 
with  beautiful  flowers  and  nutritious  grasses.  Ash,  walnut,  cherry, 
willow,  cotton- wood,  and  many  other  forest-trees  grow  along  the  course 
of  the  streams,  and  large  oak-trees  are  seen  on  the  very  tops  of  some 
of  the  highest  mountains  in  the  Sierra  Prieta. 

The  agricultural  resources  of  Arizona  have  been  underrated.  It  is 
true,  the  greater  portion  of  the  "Gadsden  purchase"  is  made  up  of 
sterile  waste  ;  of  great,  sandy  j^lains,  and  "  mal  pais"  plateaus,  in  which 
the  "  Lost  Mountain  "  ranges  can  be  seen  days  before  the  traveler  is  able 
to  reach  them.  But  even  here  the  valleys  of  the  Colorado,  the  Gila, 
the  Santa  Cruz,  San  Pedro,  Arivaypa,  and  San  Simon  contain  thousands 
of  acres  of  the  most  fertile  bottom-lands,  which  need  only  irrigation  to 
make  them  yield  abundant  harvests.  This  has  been  demonstrated  in 
the  present  generation  by  tbe  settlers  of  the  Gila,  in  the  neighborhood 
of  Florence  and  Adamsville,  and  those  of  the  Salt  Eiver^Yalley,  at 
Pbcenix  and  vicinity,  as  it  was  proved  centuries  ago  by  the  aborigines 
of  that  country — now  an  extinct  race.  Indeed,  the  remnants  and 
monuments  of  that  former  cidlization  are  so  abundant  all  over  Arizona 
as  to  leave  no  doubt  that  all  this  vast  region  was  once  thickly  inhabited 
by  an  industrious  and  thriving  agricultural  people.  The  Pima  Indians, 
living  at  present  upon  their  "large  reservation  near  the  mouth  of  the 
Salt  Eiver  and  along  both  banks  of  the  Gila  above  that  point,  claim 
that  the  great  "  casas,"  and  the  large  irrigating  canals,  unmistakable  evi- 
dence of  which  still  abounds  all  over  the  Territory,  were  constructed  by 
H.  Ex.  10 15 
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tlieir  forefathers,  the  Aztecs,  and  that  they  themselves  are  the  only 
tribe  left  which  traces  its  descent  back  to  that  once  powerful  people. 
All  the  agricultural  products  of  Southern  California  and  JSTorthern 
Mexico,  Indian  corn,  wheat,  barley,  oats,  grapes,  figs,  oranges,  lemons, 
sweet  potatoes,  tomatoes,  tobacco,  the  castor-bean,  etc.,  thrive  in  this 
southern  portion  of  Arizona,  wherever  the  la^ud  can  be  iirigated.  And 
as  to  grazing  lands,  there  are  millions  of  acres  covered  with  the  best 
grasses,  in  many  detached  parts  of  the  "  Gadsden  purchase,"  especially 
in  the  southeastern  corner  of  that  portion  of  Arizona ;  ajid  that  country 
would  be  covered  with  cattle-ranches  to-day,  as  it  has  been  when  first 
settled  by  Mexicans  one  hundred  years  ago,  were  it  not  for  the  savage 
Apache  and  the  insufficient  protection  which  the  Government  accords 
to  the  settlers. 

Middle  and  Eastern  Arizona  contain  much  more  arable  land  than  the 
"  Gadsden  purchase  5"  but  only  the  different  valleys  in  the  vicinity  of 
Prescott  are  now  occupied  by  white  settlers.  Prominent  among  these 
are  the  Val  de  Chino,  Walnut  Grove,  Williamson's,  People's,  Kirkland's, 
Skull,  Thompson's,  and  Agua  Frio  Valleys,  the  two  first  alone  with  an 
area  little  less  than  1,000,000  acres.  Here  all  the  cereals  and  roots  of 
the  Northern  Atlantic  States  are  grown,  but  the  higli  elevation  of  this 
part  of  Arizona,  its  mountainous  character  and  the  late  frosts  in  the 
spring,  as  well  as  those  in  the  early  fall,  frequently  endanger  the  crops. 
On  the  other  hand,  this  region  is  well  supplied  with  moisture,  not  alone 
during  the  winter  months,  when  much  snow  falls,  without,  however, 
remaining  longer  than  a  few  days  in  the  valleys,  but  also  during  the 
months  of  July  and  August,  when  copious  and  rapid  discharges  of  rain 
occnr,  filling  all  the  mountain  streams,  and  saturating  the  plains.  As 
a  grazing  country  this  region  cannot  be  surpassed.  A  thick  growth  of 
grama  and  bunch-grass  covers  the  whole  country,  not  alone  the  valleys 
and  plains,  but  the  very  tops  of  the  mountains,  giving  to  the  pine  woods 
of  this  region  the  aspect  of  beautiful  natural  i)arks.  Of  the  region  east 
of  Prescott,  between  the  Pio  Verde  and  its  tributaries  and  the  New 
Mexico  line,  little  is  known.  Only  the  reports  of  military  expeditions 
and  prospecting  parties  give  a  clew  to  the  character  and  topoga:aphy  of 
small  i^ortions  of  the  country,  while  the  greater  part  remains  to  this 
date  unexplored.  It  is  reported  that  many  fine  valleys  exist  in  the 
Mogollon  Pauge,  the  Pinal  Mountains,  and  the  Sierra  Blanca,  and  that 
the  greater  portion  is  a  good  grazing  country.  Of  the  extreme  north- 
ern and  northeastern  part  of  Arizona  nothing  whatever  is  known,  the 
thirty-fifth  parallel  being  the  northernmost  route  ever  traveled  by  an 
exploring  expedition  across  Arizona.  None  of  the  smaller  expeditions 
branching  off  from  this  route  penetrated  far  to  the  north  and  northeast, 
and  we  know  from  them  only  that  the  country  is  a  vast  elevated  plateau 
made  up  principally  of  cretaceous  rocks,  into  which  deep  gorges  and 
canons  are  cat  by  the  streams.  Some  of  the  valleys  of  this  region,  notably 
those  of  the  Navajoe  country,  are  reported  to  be  fertile  and  to  present 
conditions  favorable  for  agriculture,  while  the  greater  area  of  the 
plateau  is  said  to  be  a  fine  grazing  country. 

Many  different  tribes  of  Indians  inhabit  the  Territory  of  Arizona,  a  few 
of  which  are  friendly  to  the  whites  and  live  upon  reservations,  while  the 
greater  number  are  intensely  hostile. 

Of  the  friendly  Indians,  the  Pimas,  and  a  small  tribe  living  close  to 
them,  the  Maricopas,  hold  the  first  rank  in  importance,  not  alone  on 
account  of  numbers,  but  also  because  they  are  much  more  civilized  and 
physically  as  well  as  morallj^  a  better  class  of  Indians.  I  have  mentioned 
before  that  they  claim  to  be  the  direct  descendants  of  the  Aztecs ;  and  if 
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a  splendid  physical  development  of  tlie  race,  as  ^Yeli  as  the  high  state  of 
civilization  they  had  attained  when  the  white  people  first  entered  their 
domain,  can  entitle  them  to  this  distinction,  it  must  certainly  be  accorded 
to  them.  Captain  Grossuaann,  the  Indian  agent  for  the  Pimas  and 
Maricopas,  has  made  the  habits  and  legends  of  these  tribes  a  subject  of 
much  study  and  research,  and  I  hope  that  his  investigations  may  yet 
determine  the  correctness  or  falhicy  of  their  assertions.  The  Pimas  and 
Maricopas  raise  annually  much  more  corn,  wheat,  beans,  melons,  etc., 
than  they  need  for  their  own  sustenance,  and  their  stock  of  horses  and 
work  cattle  increases  steadily  from  year  to  year.  They  are  the  deadly 
foes  of  the  Apaches,  into  whose  country  they  make  frequent  expeditions, 
and  by  whom  they  are  much  more  feared  than  are  the  soldiers  stationed 
in  the  Territory. 

The  Papagos  are  another  friendly  tribe,  and  have,  like  the  Pimas, 
permanent  homes.  They  live  south  of  the  Gila,  and  their  villages  are 
scattered  along  the  line  of  Sonora,  in  the  valleys  of  the  Santa  Cruz, 
Sonoita,  etc.  They  devote  their  energies  principally  to  stock-raising,  of 
which  they  own  large  herds.  They,  too,  are  continually  at  war  with  the 
Apaches  and  remain  the  steadfast  friends  of  the  whites. 

The  Mojaves  are  a  powerful  tribe,  living  along  the  Colorado.  Eiver 
above  La  Paz,  their  principal  villages  being  located  between  the  Cheme- 
huevis  Valley  and  Fort  Mojave.  They  support  themselves  by  agri- 
culture like  the  Pimas,  but  cultivate  neither  as  much  nor  as  good  land 
as  the  former.  Their  stock  of  working  cattle  and  horses  is  limited,  and 
the  irrigation  of  their  lands  is  attended  with  much  difficulty.  The  tribe 
is  physically  a  very  fine  one,  but  stands  morally  far  below  the  Pimas. 

The  Yumas,  Cocopas,  and  Chemehuevis  are  three  small  tribes  living 
upon  the  Lower  Colorado,  none  of  which  deserve  more  than  mention. 
The  IJtes  on  the  Upper  Colorado,  the  Moquis  and  ISTavajoes  in  I^orth- 
easteru  Arizona,  complete  the  list  of  friendly  Indians.  The  latter  are  a 
very  important  and  rich  tribe. 

Of  the  hostile  Indians  in  Arizona,  the  Apaches  are  the  most  powerful 
a,nd  dangerous  to  the  country.  They  have  always  been  the  enemies 
of  the  Mexicans,  and  their  raids  into  that  republic  often  extend  as  far 
south  as  Durango.  Up  to  1859  they  lived  at  peace  with  the  Americans, 
but  since  that  time  they  have  waged  a,  relentless  war  upon  all  whites. 
They  are  not  a  brave  tribe.,  always  avoiding  an  open  fight,  in  marked 
distinction  from  the  Indians  of  the  northwestern  plains.  They  invari- 
ably attack  small  traveling  parties  and  trains  from  ambush,  and  these  only 
when  there  is  no  possible  chance  of  failure.  Their  sole  object  of  attack 
is  apparently  plunder,  and  to  get  this  they  murder  those  in  the  way  of 
accomplishing  their  object.  Their  raids,  always  conducted  in  small  parties 
of  generally  less  than  one  hundred  warriors,  extend  all  over  the  Territory 
of  Arizona,  with  the  exception  of  a  narrow  strip  of  country  along  the 
Colorado  River,  and  a  hundred  miles  of  the  Lower  Gila.  The  nation  is 
divided  into  several  tribes,  the  Pinal- Apaches,  the  Tontos,  Coyoteros, 
and  Apache-Mojaves.  The  Pinal- Apaches  live  in  the  Pinal  Mountains, 
southwest  of  the  Mogollon  Range ;  the  Tontos  on  the  Tonto  Plateau, 
between  the  Agua  Frio  and  Rio  Yerde ;  the  Coyoteros  in  the  southern 
foot-hills  of  the  Mogollon  Range  and  the  Sierra  Blanca  -,  and  the  Apache- 
Mojaves  west  of  Prescott,  in  the  Aztec  Range,  their  principal  rancherias 
being  on  the  Santa  Maria  River,  which  empties  into  Bill  Williams's  Fork. 
It  is  thus  seen  that  the  Apaches  are  distributed  over  the  greater  portion 
of  Middle  and  Eastern  Arizona^  and  their  roving  habits  tend  still  more 
toward  bringing  them  into  frequent  collision  with  the  white  settlers  and 
the  peaceable  Indians  all  over  the  Territory.    They  are  very  much  feared 
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and  hated  by  botli  whites  and  Indians,  but  the  frequent  expeditions 
against  tliem  are  generally  rather  barren  of  results.  It  is  difficult  to  get 
them  to  fight  a  respectable  number  of  armed  men,  and  on  the  approach 
of  the  various  expeditions  organized  agaiust  them  they  have  almost 
invariably  scattered  through  their  mountain  fastnesses,  where  it  is  in 
vain  to  follow  the  small  bands  of  five  or  ten  who  remain  together. 
These  Indians  have  done  more  to  retard  the  settlement  of  Arizona  and 
the  development  of  her  mines  than  all  other  causes.  As  soon  as  a 
miner's  camp  was  formed  within  their  range,  they  would  hover  about 
until  they  had  stolen  the  last  of  the  working-stock  and  killed  or  driven 
off  the  last  one  of  the  miners.  Very  few  miuing-camps  have  been  able 
to  outlast  this  continual  danger,  and  those  that  have  so  far  withstood 
the  Apaches  have  done  so  at  a  fearful  cost  of  property  and  human  life. 
So  long  as  this  tribe  is  allowed  to  roam  all  over  Arizona,  it  is  in  vain 
-to  expect  that  any  settlements  can  permaneutly  maintain  themselves. 

Besides  the  Apaches,  the  Hualpais  or  Wallapis,  living  in  the  Cerbat 
Eauge,  near  the  Diamond  Eiver,  and  in  part  of  the  Aquarius  Kange,  are 
the  only  dangerous  Indians.  This  tribe  has  come  into  the  forts  during 
last  summer,  professing  to  be  tired  of  war,  and  suing  for  peace.  Since 
then  they  have  really  been  friendly  ;  the  portion  living  in  the  Aquarius 
Eauge  alone  having  committed  some  new  depredations.  Should  they 
remain  peaceable,  some  of  the  most  promising  mining  districts  in  the 
Territory  would  be  opened. 

GENERAL  GEOLOGY  OF  AEIZONA. 

It  is  not  within  the  province  of  this  report  to  give  a  detailed  and 
connected  description  of  the  geology  of  Arizona ;  nor  were  the  means 
and  the  time  at  the  disposal  of  Mr.  Eilers,  during  his  visit  in  that  Terri- 
tory, sufficiently  ample  to  enable  him  to  make  more  than  a  cursory  ex- 
amination of  the  routes  traveled  over,  and  a  more  extended  one  of  the 
mining  districts  x^roper.  His  observations  extended  from  Fort  Yuma 
over  the  Gila  Eiver  route  to  Maricopa  Wells,  and  thence  to  Tucson,  from 
Tucson  to  the  Gila,  at  Adamsville  and  Florence,  thence  to  the  Salt  Eiver 
at  the  upper  crossing,  to  Camp  McDowell,  Phoenix,  Hassyampa  Canon, 
Wickenburg,  Camp  Date  Creek,  Kirkland  Valley,  Skull  Valley,  Pres- 
cott,  the  greater  part  of  the  Sierra  Prieta  from  its  northern  terminus, 
the  Granite  Mountain,  to  its  southern  extremity,  the  Bradshaw  Moun- 
tain, including  all  the  mining  districts  of  this  range;  from  Prescott  by 
the  northern  or  Mojave  road  to  Camp  Toll  gate,  tlience  through  parts  of 
the  Aztec  and  Aquarius  Eanges  to  the  Cerbat  and  Biaclv  Mountains, 
thence  to  the  Colorado  Eiver  at  Fort  Mojave,  and  down  that  river  to  La 
Paz,  thence  east  to  Wickenburg  and  back  to  Tucson.  For  other  por- 
tions of  the  Territory,  notably  the  country  along  the  Great  Cafion  of 
the  Colorado,  the  Colorado  Chiquito,  and  parts  of  the  country  north 
and  east  of  the  same,  I  have  freely  used  the  excellent  report  of 
Professor  Newberry ;  and  for  that  portion  of  the  country  lying  north 
and  east  of  Tucson,  along  the  line  of  the  thirty-second  parallel  road, 
that  of  Dr.  Thomas  Antisell.  The  lowest  portion  of  Arizona  Territory, 
topographically,  is  the  region  in  the  vicinity  of  the  mouth  of  tbe 
Gila  Eiver,  as  a  glance  at  the  map  and  the  river  system  of  the  coun- 
try suffices  to  show.  The  elevation  above  the  sea-level,  at  Fort  Yuma, 
is  only  200  feet.  From  here  eastward,  an  apparently  level  country,  but 
rising-^  gradually  and  imperceptibly,  extends  to  the  line  of  New  Mexico. 
From  this  plain  rise  isolated  mountains  and  mountain  ranges,  suddenly 
and  without  that  gradual  elevation  which  a  series  of  foot-hills  impart 
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to  mountains  in  other  countries.  No  valleys,  as  generally  understood, 
lie  between  these  "lost  mountains,"  but  the  level,  sandy  plain  extends 
directly  and  with  nearly  the  same  level  from  the  foot  of  one  mountain 
to  that  of  the  other.  This  peculiar  configuration  of  the  surface  is  also 
met  with  on  the  La  Paz  and  Wickenburg  road,  aud  for  a  considerable 
distance  along  the  road  from  Fort  Mojave,  toward  Prescott;  also  along 
the  entire  length  of  the  road  from  Tuscon  to  Wickenburg  and  some  dis- 
tance north  of  that  town.  All  the  main  mountain  chains  have  here  a 
northwest  and  southeast  trend,  and  the  only  exceptions  to  this  general 
direction  are  furnished  by  the  Black  Mountains  and  the  Cerbat  Eauge,  in 
the  northwestern  corner  of  the  Territory,  the  axis  of  their  upheaval 
running  very  nearly  north  and  south. 

In  Middle  Arizona,  especially  in  the  Prescott  country  and  north  of  it, 
around  the  San  Francisco  Mountaiu,  the  surface  wears  a  different  aspect. 
The  Sierra  Prieta  and  the  Aztec  Range  send  foot-hills  out  in  every 
direction,  and  especially  their  flanks  sink  very  gradually  down  to  the 
level  of  the  high  plateau  surrounding  the  San  Francisco  Mountain 
toward  the  northeast  and  to  the  mesas  sloping  toward  the  Colorado  on  the 
southwest.  The  country  here  has  attained  a  considerable  elevation 
above  sea-level,  the  town  of  Prescott,  located  in  the  valley  of  Granite 
Creek,  near  the  northern  terminus  of  Granite  Mountain,  being  over 
6,000  feet  above  the  sea,  while  the  Tontoand  San  Francisco  plateaus  to 
the  east  and  northeast  of  Prescott  reach  an  altitude  of  from  8,000  to 
9,000  feet.  The  San  Francisco,  a  grand  volcanic  cone,  is  the  highest 
mountain  in  Arizona,  its  top  towering  over  11,000  feet  above  the  sea. 
Nortli  and  northeast  of  the  San  Francisco  an  immense  mesa,  increasing 
in  altitude  toward  the  Navajo  country  and  the  Utah  line,  stretches  for 
hundreds  of  miles. 

The  Mogollon  Eange,  in  the  eastern  part  of  Arizona,  presents  the 
most  marked  exception  to  the  general  northwest  and  southeast  direction 
of  the  mountains.  Its  axis  runs  very  nearly  east  and  west,  and  joins 
the  Sierra  Blanca,  also  an  east  and  west  range,  which  extends  beyond 
Arizona  into  New  Mexico.  The  plains  along  the  Lower  Gila  are  entirely 
made  up  of  Quaternary  and  Tertiary  deposits,  which  also  form  the  Great 
Sonora  Desert  to  the  south  of  that  stream.  The  first  mountains  which 
the  traveler  meets  on  his  way  up  the  Gila,  after  lea.ving  the  granitoid 
knoll  on  which  Fort  Yuma  is  located,  and  through  the  middle  of  which, 
singularly  enough,  the  Colorado  runs  at  present,  are  those  in  the  neigh- 
borhood of  Gila  City.  Their  low  foot-hills  contain  the  gold-placers, 
which  at  one  time  caused  considerable  excitement,  and  have  been  again 
worked  since  last  summer  by  a  San  Francisco  company.  Thej'  are  six- 
teen miles  east  of  Fort  Yuma,  and  appear  to  be  the  southern  continua- 
tion of  the  Castle  Dome  Eange  on  the  north  bank  of  the  river,  having, 
like  the  first,  a  northwest  and  southeast  trend,  and  being  separ;ited 
from  it  by  the  Gila  Eiver  and  low  foot-hills,  which  on  both  banks  of  the 
river  are  made  up  of  the  same  materials,  namely,  granitic  rocks  and  met- 
amorphic  slates,  the  latter  leaning  against  the  foot  of  the  more  elevated 
ridge,  which  is  entirely  composed  of  syenite.  The  slates  of  the  foot- 
hills stand  almost  vertical,  and  are  much  contorted,  containing  a  great 
number  of  quartz-bands,  running  in  all  directions.  The  low  hills  imme- 
diately at  the  river-bank  are  entirely  denuded  of  gravel,  while  those 
nearer  to  the  main  ridge  are  thickly  covered  with  angular  granitic  and 
slate  detritus.  East  of  these  hills  no  more  mountains  are  encountered 
until,  twenty-eight  miles  farther  over  a  large  sandy  i)laiD,  Antelope  Peak 
is  reached.  This  mountain  rises  about  500  feet  above  the  level  of  the 
Gila,  and  presents  an  abrupt,  almost  vertical  face  toward  that  river.    It 
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is  entirely  made  up  of  a  coarse  qiiartzy  conglomerate  and  of  bi"Own  mica- 
ceous sandstone,  which  in  many  places  seems  to  be  metamorphosed  and 
becomes  jasper-like.  No  fossils  were  observed.  At  tbe  foot  of  the 
precipice  mentioned  above  lie  large  masses  of  the  conglomerate  broken 
oft'  from  above  and  scattered  in  all  directions.  JSTothing  of  interest 
breaks  the  monotony  of  the  river-bottom  and  the  terraced  mesa  above, 
until  the  -Big  Horn  Mountains  are  reached,  which  consist  of  the  same 
materials  as  Antelope  Peak,  bnt  they  repose  here  on  a  granitic  basis. 
Northeast  of  these  mountains,  on  the  opposite  side  of  the  river,  occurs 
a  hot  spring  at  the  foot  of  a  series  of  erupted  hills,  which  is  much  vis- 
ited by  invalids.  It  is  located  on  Colonel  Woolsey's  ranch,  and  is  well 
known  throughout  Arizona.  Fourteen  to  sixteen  miles  east  of  this 
place  the  traveler  enters  on  one  of  the  most  extensive  volcanic  over- 
flows met  with  in  Arizona.  It  is  thirty-five  miles  broad  from  west  to 
east,  and  extends  for  a  m^ich  greater  distance  from  north  to  south.  The 
material  is  a  dark  basaltic  lava,  which  covers  the  plateau  to  the  depth 
of  from  2  to  25  feet.  The  Gila  Eiver  has  cut  through  this  overflow  from 
east  to  west,  and  this  canon,  as  well  as  several  side  caiions,  across 
which  the  road  leads,  afford  a  fine  opportunity  to  study  the  formation. 
In  nearly  every  place  where  the  lower  edge  of  the  lava  is  exposed,  a 
thin  layer  of  yellowish  white  soft  sandstone  is  found  underlying  it.  It 
contains  no  fossils.  This  sandstone  occupies  evidently  a  vast  portion 
of  Southwestern  Arizona.  I  have  found  it  on  the  plains  north  of  the 
Salt  Eiver,  and  also  north  of  Florence.  It  is  difficult  to  determine  the 
source  of  the  enormous  mass  of  eruptive  material  which  covers  the 
plain  ;  for  although  it  is  certainly  slightly  inclined  toward  the  southwest, 
and  several  cones  are  visible  at  a  distance  north  of  the  Gila,  to  which  the 
lava  extends,  and  in  the  neighborhood  of  which,  the  hills,  too,  are  capped 
with  thick  layers  of  the  erupted  material,  it  is  difficult  to  imagine  that  these 
floods  could  have  traveled  sixty  or  seventy-five  miles  without  cooling,  and 
the  overflow  may  have  come,  at  least  in  part,  from  the  southeast,  wliere 
in  the  distance  several  crater-shaped  mountains  are  also  visible.  The  lava 
plain  is  broken  in  one  place  by  several  hills,  through  a  caiion  of  which 
the  road  leads,  and  where  whitish  trachytes,  containing-  much  olivine  in 
the  seams,  and  red  porphyries  are  exposed  to  view.  On  the  basalt  me- 
sas, the  "mal  j)ais"of  the  Mexicans,  the  Cereus  giganteus,  is  found  in 
abundance,  and  in  beautiful  specimens. 

To  the  east  the  road  leaves  now  the  river  and  passes  across  a  penin- 
sula formed  by  the  Sierra  Estrella  and  the  Gila  Eiver  for  forty-five 
miles,  where  it  reaches  the  Maricopa  Wells.  The  Sierra  Estrella  con- 
sists i)rincipally  of  syenites,  which  are  sunburnt  and  dark  on  the  outside. 
Looking  at  the  outline  of  the  crest  of  a  part  of  this  range  from  a  cer- 
tain position  to  the  east  of  it,  it  shows  a  striking  resemblance  to  a  man's 
head.     This  is  called  Montezuma's  Head  by  the  Pima  Indians. 

Above  Maricopa  Wells  the  road  strikes  the  river  again  at  the  Pima 
villages.  Here  the  Gila  has  formed  very  extensive  bottom-lands,  which 
stretch  away  to  the  canons,  where  the  Gila  breaks  through  the  Pinal 
Mountains,  a  distance  of  about  thirty-five  miles.  At  Sacatou  the  Tucson 
route  leaves  the  Gila  in  a  southeast  direction.  The  whole  distance  to 
that  place  the  road  leads  over  a  level  country,  consisting  of  gravel  and 
sand  mesa,  which  is  only  in  a  few  places  broken  through  by  syeuitic 
and  i^orphyritic  upheavals,  viz,  between  Sacatou  and  Bluewater,  where 
in  the  canon  gneiss  is  exposed  besides  syenite,  and  at  the  Picaciio  and 
the  point  of  the  mountain,  both  composed  of  a  reddish  trachytic  rocli:. 
East  of  Tucson  the  mesa  is  traversed  by  several  extensive  mountain 
ranges,  the  most  important  of  which  are  the  Sierra  Catariua,  the  Sierra 
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Oalitro,  a-Tid  tlie  Pinal  Eange,  the  continuation  of  wliicli  toward  the 
south  are  the  Chiricahui  Mountains.  The  Sierra  Catarina  consists  of 
granite,  traciij-te,  porphj-ry,  basalt,  and  sandstones  on  its  southern  ex- 
tremity, the  latter  overlaid  by  basalt  and  porphyry.  Dr.  Antisell  thinks 
these  sandstones  are  Devonian,  as  they  underlie  the  Carboniferous  lime- 
stones appearing-  farther  to  the  east  in  the  Sierra  Calitro.  In  the  val- 
ley of  the  San  Pedro  gypseous  (cretaceous)  rocks  underlie  tlie  whole 
depression  between  the  Sierra  Catarina  and  the  Sierra  Calitro  according 
to  the  same  authority,  and  these  are  covered  toward  the  south  near 
the  head  of  the  San  Pedro  by  Tertiary  gravel  conglomerate. 

The  Calitro  Mountains  are  made  up  principally  of  a  thick  red  sand- 
stone formation  capped  almost  throughout  by  Carboniferous  limestone, 
which  in  turn  is  in  some  i)laces  covered  by  trappean  rocks.  The  next 
range  to  the  east  is  the  Chiricahui  Monntains,  which  consist  of  granite 
overlaid  on  its  flanks  by  the  sandstones  and  limestone  mentioned  before. 
Between  the  two  last-named  mountains  lies  the  Playa  de  los  Pimas,  an 
extensive  plain,  under  which  the  sedimentary  strata  appearing  on  the 
flanks  of  the  ranges  dip  from  both  sides.  To  the  northwest  of  the 
Chiricahui  Mountains  rises  the  Piiialeno  Eange,  of  which  the  former  is 
only  a  southern  extension.  It  is  one  of  the  longest  ranges  in  Arizona, 
reaching  northwest  as  far  as  the  Eio  Verde  in  the  vicinity  of  Camp 
McDowell.  It  is  composed  of  the  same  materials  that  compose  the 
Chiricahui  Mountains,  but  reaches  a  much  higiier  elevation. 

I^^orth  of  the  Gila  and  Salt  Elvers  and  west  of  the  Verde,  the  country 
looks  very  much  like  that  immediately  west  of  Tucson.  It  is  an  im- 
mense plain,  which  rises  to  the  nortjheast  and  north  until  it  reaches 
the  Tonto  plateau  in  the  iirst,  and  the  foot-hills  of  the  Sierra  Prieta  in 
the  second,  direction.  The  mountains  in  the  vicinity  of  the  Upper  Salt 
Eiver  crossing  consist  of  granite,  on  which  rest  red  sandstone  and 
course  conglomerates  dipiDing  to  the  west.  The  same  conglomerates 
compose  the  isolated  hills  to  the  south  of  the  road  from  Salt  Eiver 
crossing  to  Phoenix,  while  north  of  that  road  appear  metamorphic 
slates  in  the  mountains.  The  plain  is  here  underlain  by  a  thin  layer  of 
soft,  gray  sandstone,  probably  the  same  which  underlies  the  basalt  over- 
flow mentioned  as  occurring  on  the  Gila  Eiver.  In  some  of  the  arroyos 
of  this  plain  a  light-colored,  soft  limestone  is  visible,  underlying  the 
sandstone,  very  similar  to  that  found  at  Tucson,  which  is  considered 
Cretaceous.    No  fossils  were  noticed  in  either  of  these  strata. 

On  the  road  from  Phoenix  to  Wickenburg  the  road  leads  continually 
over  the  mesa  without  striking  any  of  the  "lost  mountains"  visible  on 
both  sides  at  a  distance.  The  mesa  is  thickly  covered  with  gravel  and 
detritus  from  the  mountains  to  the  north  and  northeast,  and  no  rock  in 
place  is  visible  until,  about  twenty  miles  south  of  Wickenburg,  the  caQon 
of  the  Hassyampa  is  reached.  Here  are  exposed  for  the  whole  length 
of  the  cafion  x^roper,  about  fifteen  miles,  great  masses  of  red  and  gray 
sandstone,  frequently  metamorphosed,  and  never  exhibiting  a  distinct 
stratification.  In  fact,  this  district  has  evidently  been  greatly  disturbed, 
as  becomes  apparent,  on  the  road  from  Wickenburg  to  the  Vulture  mine, 
and  also  on  that  to  La  Paz,  where  the  metamorphic  slates  stand  almost 
vertical. 

Directly  northwest  of  Wickenburg,  over  a  level  mesa  and  eighteen 
miles  distant,  rise  the  Martinez  or  Date  Creek  Mountains.  They  are  en- 
tirely composed  of  granite  and  syenite,  much  crossed  by  dikes  of  green 
stone-slate  and  quartz.  Following  the  road  from  Camp  Date  Creek  to 
Prescott  north,  an  elevated  table-laud  is  crossed,  which  is  entirely  cov 
ered  with  scoriae.    It  forms  the  divide  between  Martinez  Creek  and  the 
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head-waters  of  the  Santa  Maria.  Bell's  Caiion,  a  grand  cut  through 
vast  granitic  accumulations,  which  are  frequently  crossed  by  quartzite 
dikes,  is  passed  in  descending  in  the  valleys  to  the  north,  which  are 
formed  by  the  creeks  running  into  the  Santa  Maria.  These  valleys  form 
beautiful  basins,  and  are  covered  with  a  fertile  soil.  The  geology  of 
this  region  is  very  interesting,  but  the  party  being  very  weak  the  imme- 
diate vicinity  of  the  trail  could  not  be  left  on  account  of  the  hostile 
Apache-Mojaves,  which  swarm  in  these  rocky  detiles.  The  great  bulk 
of  the  rocks,  howevever,  is  granitic,  but  metamorphic  rocks  abound,  and 
in  one  of  the  valleys  large  masses  of  white  sandstone  standing  isolated  in 
the  valley,  as  left  by  erosion,  were  noticed,  and  opposite,  more  than  one 
thousand  yards  distant,  the  same  beds  could  be  observed  forming  the  mar- 
gin of  the  valley  toward  the  east  and  disappearing  under  the  gravel- 
covered  mesa.  Vegetation  is  here  improving  continually,  as  the  road 
ax^proaches  nearer  to  the  Sierra  Prieta,  and  the  whole  surface  rises  very 
rapidly.  In  the  valleys  live  oak,  cedar,  and  a  dense  chaparral  of  a 
small  bush-like  oak  are  met  with  until  at  the  northern  base  of  the 
Granite  Mountain,  around  which  the  road  leads,  the  first  juniper  and 
pine  forests  are  met  with.  The  western  and  northern  base  of  the  Sierra 
Prieta,  the  northwestern  terminus  of  which  is  Granite  Mountain,  is 
flanked  by  a  broad  belt  of  metamorphic  slates,  which  extends  west  to 
Williamson's  Valley,  the  slates  standing  steeliest  nearest  to  the  main 
granite  ridge.  Granite  Mountain  presents  a  very  imposing  spectacle. 
Eising  3,000  feet  above  the  valley  north  of  it,  its  rugged  sides  are  cov- 
ered with  immense  granite  boulders,  which  are  piled  up  in  the  most 
picturesque  manner.  Its  greater  part  is  uncovered  by  vegetation,  but 
on  the  northern  slope  the  ravines  coming  down  from  the  central  ridge 
are  thickly  covered  with  large  pine  to  the  top.  Toward  the  southeast 
it  runs  out  into  the  pine  and  grass  covered  Sierra  Prieta  Eange.  This 
range  contains  all  the  mining  districts  in  the  vicinity  of  Prescott,  and, 
as  I  shall  refer  frequently  to  its  geological  structure,  I  will  here  dismiss 
it,  saying  only  that  it  is  made  up  principally  of  granitic  rocks,  which  are 
often  cut  by  dikes  of  porphyry  and  greenstone,  and  flanked  by  meta- 
morphic slates  in  every  direction.  It  is  over  sixty  miles  long  and  about 
thirty-five  miles  wide.  To  the  east  and  north  of  it  stretch  the  Touto 
and  San  Francisco  plateaus,  separated  from  it  by  the  Val  de  Chino  and 
the  Agua  Frio  Valley.  The  Tonto  plateau  is  reported  to  be  underlain 
by  limestone  and  sandstone,  and  as  it  is  only  part  of  the  great  table- 
land to  the  east  accidentally  cut  off  from  it  by  the  deeply  eroded  val- 
ley of  the  Verde,  the  latter  is  probably  formed  by  the  same  rocks.  Still 
farther  to  the  east  lies  the  great  Mogollon  Eange,  the  geology  of  which 
is  not  known.  It  is  the  home  of  the  most  dangerous  portion  of  the 
Apaches,  and  has  not  yet  been  explored  satisfactorily. 

In  Northern  Arizona  the  sedimentary  strata  underlying  the  extensive 
plains  and  table-lands  stretching  almost  unbroken  from  the  Colorado 
Eiver  to  New  Mexico  and  north  into  Utah  Territory  are  better  exposed 
to  view  than  in  other  portions  of  the  country.  The  Great  Caiion  of  the 
Colorado  has  been  eroded  over  6,000  feet  deep,  and  exposes  all  the  sedi- 
mentary strata  of  the  region  down  to  the  underlying  granite.  Dr.  New- 
berry, in  his  admirahle  report  on  the  geology  of  the  route  explored  by 
Lieutenant  Ives's  party,  in  the  latter  partof  1857  and  si)ring  of  1858,  says, 
in  relation  to  this  stux)endous  caiion,  and  the  country  to  the  east  and 
northeast  of  it : 

"That  portion  of  the  central  plateau  Trhich  lies  west  of  the  Rocky  Monntains  varies 
in  elevation  from  5,000  to  8,000  feet ;  the  smaller  number  representing  the  altitude  of 
its  surface  -uhere  deeply  eroded.  Its  average  altitude  in  the  vicinity  of  our  route  may 
be  estimated  at  G,000  feet. 
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"  Over  this  plateau  the  Colorado  formerly  flowed  for  at  least  five  hundred  miles  of  its 
course,  but  in  the  lapse  of  ages  its  rapid  current  has  cut  its  bed  dowr^  Through  all  the 
sedimentary  strala,  and  several  hundred  feet  into  the  granite  base,  on  which  they  rest. 

"  For  three  hundred  miles  the  cut  edges  of  the  table-lands  rise  abruptly,  often  i^erpen- 
dicularly,  from  the  water's  edge,  forming  walls  from  3,000  to  G,000  feet  in  height. 
This  is  the  Great  Canon  of  the  Colorado,  the  most  magniiicent  gorge,  as  well  as  the 
grandest  geological  section,  of  which  we  have  any  knowledge. 

Section  of  tho  Canon  of  the  Colorado  on  the  high  mesa  tvest  of  the  Little  Colorado. 

[For  heights  above  the  Colorado  subtract  1,300  feet  from  the  heighta  above  sea-level.] 


Names  of  strata. 


Heights  above  sea-level. 


Upper  Carboniferous  limestone., 

6,  800  feet. 

Red    calcareous     sandstone,     with 
gypsum. 

5,  600  feet. 
4,600  feet. 

Lower  Carboniferous  (?)  limestone. .. 

Limestones,  shales,  and  grits 

Devonian  (?) 

Limestones,   mud,  rocks,  and  sand- 
stones. 

Silurian  (?) 

Potsdam  sandstone 

2  SOOleet 

Granite ....... 

Bed  of  river  1,300  feet. 
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"  That  portion  of  the  table-lands  lying  between  the  mouth  of  the  Virgen  and  the  Little 
Colorado  is  composed  of  over  4,000  feet  of  sedimentary  rocks,  rej)reseuting  the  Silurian, 
Devonian,  and  Carboniferous  epochs. 

"  The  Silurian  and  Devonian  strata  are  entirely  conformable  among  themselves  and 
with  the  Carboniferous  rocks.  They  lie  nearly  horizontally  upon  the  granite,  forming 
a  series  of  sandstones,  limestones,  and  shales  about  two  thousand  feet  in  thickness. 
The  Carboniferous  series  consists  of  over  two  thousand  feet  of  limestones,  sandstones, 
and  gypsum,  apparently  all  marine,  and  often  highly  fossiliferous.  The  upper  mem- 
bers of  the  latter  series  form  the  surface  of  the  mesas  west  of  the  Little  Colorado,  upon 
which  the  volcanic  group  of  the  San  Francisco  Mountains  rests  as  a  base. 

"North  of  the  Colorado,  near  the  Mormon  town  of  Parawan,  it  is  said  that  the  true 
Coal-Measures  make  their  appearance,  with  workable  beds  of  coal;  but  south  of  the 
river  an  open  sea  existed  during  the  entire  Carboniferous  epoch ;  the  '  mountain  lime- 
stone' appearing,  if  at  all,  in  the  canon  of  the  Colorado,  and  the  Coal-Measures  being 
represented  here,  as  is  the  case  farther  eastward  in  New  Mexico,  by  massive  beds  of 
limestone,  heretofore  considered,  as  I  think  erroneously,  the  ecxuivalents  of  the  lower 
Carboniferous  or  '  mountain  limestone.' " 

'■'  The  strata  composing  the  plateau  bordering  the  Great  and  Little  Colorados  by  their 
dip  form  an  elongated  basin,  of  which  the  greatest  diameter  extends  from  theMogollon 
Mountains  northwesterly  into  Utah.  The  Great  Colorado  crosses  that  line  nearly  at 
right  angles;  the  course  of  the  Little  Colorado  being  parallel  to  and  locally  coincident 
with  it.  Near  the  westiern  margin  of  the  basin  some  of  the  older  sedimentary  strata 
are  seen  dipping  eastward,  resting  on  the  iiauks  of  the  mountain  chains,  which  I  have 
described  as  bounding  the  plateau  in  that  direction.  They  here  present  bold  escarp- 
ments toward  the  west,  ofiener  the  result  of  erosion  than  fracture.  They  have  evi- 
dently been  elevated  by  the  upheaval  of  the  plutonic  rocks  upon  which  they  rest ; 
but  as  they  are  usually  quite  unchanged,  the  igneous  rocks  could  not  then  have  been 
in  a  state  of  fusion,  but  were  themselves  the  i^roducts  of  anterior  eruptions.  The  old- 
est Paleozoic  rocks  are  nowhere  on  our  route  included  in  the  elevated  escarpments  to 
which  I  have  referred ;  and  in  the  Great  Canon  the  lower  members  of  the  series  are 
seen  deposited  around  and  abutting  against  pinnacles  and  ridges  of  granite,  which 
seem  to  l3e  spurs  from  the  Corbat  or  Aztec  Mountains.  Hence  it  appears  that  the  moun- 
tain chains  which  bound  the  x^lateau  on  the  Avest  existed,  at  least  in  embryo,  before 
the  dawn  of  the  Paleozoic  period,  and  formed  a  barrier  which,  t(\  a  great  degree,  lim- 
ited the  deposition  of  the  Silurian  and  Devonian  strata  to  the  basin-like  area  lying 
east  of  them." 

"The  same  phenoniena  recur  on  the  other  side  of  the  plateau,  near  the  Rio  Grande, 
where  the. Carboniferous  strata  are  upheaved  in  many  places,  and  are  seen  to  rest  di- 
rectly upon  the  granite.  The  absence  of  the  older  rock  in  both  instances  is  doubtless 
dependent  upon  a  common  cause. 

"As  has  been  mentioned,  it  may  well  be  suspected  that  some  of  the  strata  composing 
the  great  plateau  recur  on  the  western  side  of  the  Black  Mountains,  beneath  the  Ter- 
tiaries  of  the  synclinal  trough  of  the  Colorado  basin  ;  and  that  fused  they  form  some 
of  the  porjihyries,  trachytes,  &c.,  which  characterize  the  mountain  chains  of  that 
region. 

"  The  Silurian  and  Devonian  sandstones  are  not  recognizable  in  any  of  the  metamor- 
phosed strata  of  the  Peninsular  Sierra,  (nor  are  any  of  the  rocks  of  the  table-lauds, 
unless,  perhaps,  the  Carboniferous  limestone,)  though  they  may  bo  rei^resented  by  the 
foliated  granites  and  schists.  It  is  quite  possible,  therefore,  that  the  sediments  derived 
from  the  erosion  of  the  laud  during  the  older  Paleozoic  i^eriods  did  not  extend  so  far 
into  the  ocean,  which  bordered  it  on  the  west. 

"  In  crossing  the  table-lands  in  a  direction  from  southwest  to  northeast,  or  nearly  in 
the  line  of  the  trausvere  diameter  of  the  trough  formed  by  the  strata,  I  obtained  a 
section,  of  which  the  general  features  are  as  follows :  Leaving  the  Lower  Colorado, 
where  its  bed  is  less  than  500  feet  above  the  sea-level,  we  crossed  three  mountain 
chains,  of  which  the  eastern  bases  are,  respectively,  many  hundred  feet  higher  than 
the  western.  When  we  had  passed  the  third  of  these  ranges,  at  an  elevation  of  nearly 
5,000  feet,  we  found  ourselves  on  Lower  Carboniferous  strata,  of  Avhich  the  upturned 
and  broken  edges  form  part  of  the  crest  of  the  moantains.  They  thence  extend  east- 
ward in  a  plateau,  having  a  distinct  dip  in  that  direction. 

"  This  i:)lateau  is  locally  much  broken  and  covered  by  floods  of  lava,  which  have 
flowed  from  the  mountains  we  had  passed  ;  and  yet,  from  commanding  points  of  view, 
we  could  see  that  it  had  a  distinct  existence,  stretching  far  away  as  a  margin  to  the 
mountains,  in  a  northwesterly  direction.  It  is  bounded  on  the  east  by  a  wall  several 
hundred  feet  in  height — in  many  places  perpendicular,  and  generally  abrupt — formed 
by  the  cut  edge  of  a  portion  of  the  Middle  Carboniferous  series.  Having  ascended 
this  wall,  we  found  our  view  again  limited  on  the  east  by  the  bold  escarpments  of  the 
edge  of  another  and  much  higher  mesa,  which,  with  its  salient  angles,  stretched  away 
in  magnificent  perspective  both  to  the  north  aud  south. 

"  The  surface  of  this  mesa  has  an  altitude  of  nearly  7,000  feet,  due  in  part  to  a  line  of 
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iipbeaval  wliicli  traverses  ifc  with  a  trend  nearly  north-northwest  and  south-southeast. 
It  is  comjiosed  of  the  TJpjier  Carboniferous  strata  ;  the  later  members  of  that  series 
forminjij  the  surface-rock  of  a  broad  belt  of  country  oxtendiujif,  from  a  point  southeast 
of  the  San  Francisco  Slountains',  northwest  across  the  Colorado  into  Utah." 

"Tlie  <j;reat  A^olcanic  vent  of  the  last-mentioned  mountain  has  been  opened  up 
throuoii  this  mesa,  and  has  doubtless  been  an  important  agent  in  its  elevation.  Ap- 
parently little  disruption  has  been  occasioned  by  it,  but  the  floods  of  lava  and 
heaps  of  ashes  which  have  been  thrown  out  of  its  many  flues  cover  and  conceal  the 
uuderlyinj:;  sedimentary  strata  in  its  vicinity. 

'•  The  surface-rock  of  the  high  mesa  dips  rapidly  toward  the  northeast,  and  forms  the 
"western  slo))6  of  the  broad  valley  of  erosion  through  which  the  drainage  of  the  north- 
ern declivities  of  the  Mogollon  and  San  Francisco  Mountains  was  formerly  carried  to 
the  Colorado;  and  of  which  the  surface  is  now  cut  by  the  profound  chasms,  in  the  in- 
accessible depths  of  which  flow  Cascade  Eiver,  and  through  a  iiart  of  its  course  the 
Little  Colorado. 

"  The  opposite  side  of  this  valley  is  formed  by  a  third  mesa  wall,  which  at  the  cross- 
ing of  the  Little  Colorado  is,  with  the  slope  at  its  base,  at  least  1;000  feet  in  height. 
This  mesa  is  coDii)osed  of  deep-red  sandstones,  shales,  and  conglomerates,  resting  con- 
formably on  the  Upper  Carboniferous  limestone,  over  which  is  a  series  of  variegated 
marls,  with  bands  of  magnesiau  limestone.  The  latter  series  forms  the  surface  of  the 
mesa  for  many  miles  toward  the  northeast,  and  has  an  aggregate  thickness  of  perhaps 
1,500  feet. 

"  The  variegated  marls  and  the  underlying  red  standstones  are  all  regarded  as  Triassic 
by  Mr.  Marcou,  but  the  marls  exhibit  a  reniarka,ble  lithological  identity  from  top  to. 
bottom,  and  the  upper  portion  contains  plants  of  Jurassic  atliuities.  Without  more 
fossils  from  these  forhiations  it  seems  to  me  at  least  doutbful  whether  we  can  draw  the 
lines  of  classification  as  sharply  as  he  has  done ;  and  it  would  even  be  a  little  surpris- 
ing if  there  should  ever  be  found  good  paleoutological  evidence  for  the  identification 
of  all  the  European  subdivisions  of  the  Permian,  Triassic,  Jurassic,  and  Chalk,  of  which 
he  claims  to  have  demonstrated  the  existence  in  this  vicinity." 

"  Upon  the  mesa  of  the  variegated  marls  at  the  Moquis  villages  rises  still  another  to 
the  height  of  800  or  900  feet,  composed  of  coarse  yellow  sandstones,  g-reen  shales,  and 
beds  of  lignite — a  group  of  strata  which  has  been  called  Jurassic,  but  which  contain 
impressions  of  dicotyledonous  leaves,  with  Ammonites,  Grijpliaea,  and  Inoceramus  of 
Cretaceous  species.  These  fossils  leave  no  room  for  doubt  in  reference  to  the  age  of 
the  strata  wliich  contaiii  them,  but  prove  them  to  be  Lower  Cretaceous. 

'•'This  mesa  is,  geologically  and  i)hysically,  the  highest  which  wo  actually  passed 
over  on  our  route  west  of  the  Eocky  Mountains.  Near  Fort  Defiance  its  summit  has 
an  altitude  of  nearly  8,000  feet.  It  should  q,lso  be  said  that  basin-shaped  depressions  on 
this  mesa  contain  fresh-water  Tertiary  strata,  both  east  and  west  of  the  great  '  Di- 
vide.' At  the  Moquis  villages,  the  strata  forming  the  table-lands  begin  to  rise  toward 
the  east ;  and  near  Fort  Defiance  they  plainly  show  the  disturbing  influence  of  the 
most  westerly  axis  of  elevation  of  the  Rocky  Mountain  system.  Farther  east,  to  and 
beyond  the  Eio  Grande,  they  are  much  dislocated,  and  finally  lose  their  distinctive 
character  in  the  intricacies  of  the  mountain  ranges." 

"  In  the  interval  between  Fort  Defiance  and  the  Eio  Grande  is  another  great  volcanic 
mountain — Mount  Taylor — (San  Mateo)  which,  like  that  of-  San  Francisco,  has  burst 
through  the  sedimentary  strata  and  poured  over  them  floods  of  lava,  which  are  as 
fresh  as  though  ejected  but  yesterday." 

"I  have  said  that,  the  Lower  Cretaceous  mesa  was  the  highest  of  the  table-lands 
w^hich  we  passed  over,  and  yet  another  must  be  added  to  the  series  before  mj  descrip- 
tion of  them  will  be  complete. 

"  On  our  route  across  the  continent,  we  passed  somewhat  south  of  the  center  of  what 
"we  may,  perhaps,  properly  call  the  basin  of  the  Upper  Colorado,  and  did  not,  there- 
fore, mount  quite  to  the  summit  of  its  geological  series.  Going  north  from  the  Moquis 
villages,  on  the  Lower  Cretaceous  mesa,  our  progress  was  arrested  by  a  Avant  of  water, 
the  surface  being  everywhere  cut  by  deep  canons,  by  which  it  is  drained  to  excess, 
every,  rain-drop  which  falls  finding  its  way  immediately  into  the  bottom  of  these  ra- 
vines, where  it  is  hurried  off  to  the  far  deeiier  canons  of  the  Colorado  and  its  larger 
tributaries.  Before  we  turned  back,  however,  we  had  apxDroached  nearly  to  the  base 
of  a  wall  rising  abruptly  from  the  mesa  in  which  we  stood,  to  the  height  of  more  than 
1,000  feet.  This  wall  was  as  white  as  chalk,  and  reflected  the  sunlight  like  a  bank  of 
snow.  It  is  evidently  the  edge  of  another  and  higher  plateau,  and  apparently  reaches 
to  the  Great  Colorado,  where"  it  cajis  the  '  high  mesa,'  forming  part  of  the  stupendous 
mural  faces,  presented  toward  the  south  and  west,  which  were  distinctly  visible  when 
we  had  receded  from  them  to  the  distance  of  a  hundred  miles." 

"What  is  the  character  of  this  upper  mesa  I  had  no  means  of  determining  at  this 
time,  and  even  now  there  may  be  some  question  about  it ;  but  I  have  scarcely  a  doubr 
that  it  is  composed  of  the  Upper  Cretaceous  strata,  the  equivalent  of  the  'white  chalk' 
of  Europe." 
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*  On  the  road  from  Fort  Mojave  to  Prescott  very  few  sedimentary 
rocks  are  exposed  to  view.  The  slope  from  the  Colorado  Eiver  to  the 
Black  Mountains  is  thickly  covered  with  the  detritus  from  the  range, 
and  only  in  the  deepest  of  the  dry  arroyos  running  u])  from  the  river 
toward  the  mountains,  beds  of  coarse  conglomerate,  and  in  oue  instance 
a  thin  layer  of  soft,  gray  limestone,  are  seen  in  the  steep  sides.  The 
I)ebbles  forming  the  conglomerate  are  firmly  cemented,  and  consist  of 
granites,  porphyries,  trachytes,  and  quartzite.  The  Black  Mountains 
exhibit  the  greatest  variety  of  erupted  rocks  I  have  ever  met  with  in  a 
single  locality.  They  are  porphyries,  trachytes,  and  basalt,  exhibiting 
the  most  vivid  and  varied  colors  imaginable.  On  the  eastern  flank  of 
the  range  yellowish-gray,  soft  sandstones  occur,  which  are  in  jdaces  con- 
siderably metamorphosed.  The  valley  between  this  range  and  the  fol- 
lowing one  to  the  east,  the  Cerbat  Mountains,  is  fifteen  miles  wide,  and 
slopes  from  either  side  toward  the  middle.  It  is  much  higher  than  the 
sloping  ground  west  of  the  Black  Mountains,  and  entirely  without 
water.  The  Cerbat  Eange  consists  in  its  great  mass  of  granite  and 
syenite,  but  porphyries,  trachytes,  and  trap  occur  on  both  flanks.  East 
of  it  lies  the  great  Hualpai  Valley,  higher  than  the  foregoing,  and 
some  twenty  miles  wide  from  east  to  west,  while  north  and  south  it 
stretches  from  the  big  bend  of  the  Colorado  to  the  Mojave  Kange.  East 
of  the  road  leads  over  the  granitic  foot-hills  of  the  Aquarius  Mountains 
and  over  a  series  of  low  hills  and  through  canons,  all  exhibiting  gra- 
nitic and  metamorphic  rocks,  to  the  Willows.  Still  farther  east  the 
valley  of  Fort  Eock  Springs  exhibits  immense  masses  of  gray  and  red- 
dish-brown sandstones,  which,  in  several  instances,  cap  isolated  granite 
cones.  They  have  preserved  their  horizontal  jJosition  in  all  these  cases, 
the  valley  being  evidently  one  of  erosion.  These  hills  present  a  curious 
aspect,  their  sides  being  gently  sloped  for  two  or  three  hundred  feet 
from  the  base,  and  then,  when  the  layers  of  stratified  rock  are  reached, 
suddenly  exhibiting  a  cap  of  from  30  to  60  feet  in  thickness,  witli  per- 
pendicular edges  all  around,  so  that  it  is  difQcult  to  gain  access  to  the 
top.  On  the  top  of  several  of  these  hills  are  the  remnants  of  old  Indian 
towns,  the  last  steps  to  which  could  evidently  not  be  ascended  except 
by  ladders.  To  the  east  of  this  point  the  road  leads  entirely  over  red  and 
gray  sandstones,  forming  a  surface  rapidly  ascending  toward  the  Aztec 
Eange,  which  is  crossed  by  the  pass  of  the  same  name.  The  caQon 
leading  down  to  the  eastern  foot  of  these  mountains  exhibits  coarse- 
grained granite  capped  for  twelve  miles  by  a  continuous  thick  layer  of 
brown  sandstone  dipping  to  the  northeast.  From  this  point  to  Prescott 
the  road  leads  southeast  through  Williamson's  Valley,  a  beautiful  agri- 
cultural district,  exhibiting  no  stratified  rocks,  and  then  over  the  up- 
turned edges  of  the  metamorphic  rocks  forming  the  foot-hills  northwest 
of  the  Sierra  Prieta  to  Granite  Mountain  and  the  valley  of  Granite 
Creek,  where  Prescott  is  located. 

The  geology  of  the  valley  of  the  Great  Colorado,  from  Fort  Mojave, 
may  be  indicated  in  a  few  words.  The  sedimentary  strata  of  the  entire 
valley  consist  of  Quaternary  and  Tertiary  (?)  gravels  and  conglomerates, 
varied  in  a  few  localities  by  a  layer  of  white,  infusorial  eartli,  as  in  the 
side  canon  southwest  of  the  Chemehuevis  Valley.  The  bottom-lands 
consist  of  calcareous  sands  and  clays,  the  former  predominating.  A 
great  number  of  mountain  chains  skirt  both  banks  of  the  stream,  some- 
times coming  quite  up  to  it  and  crossing  it,  and  in  a  few  cases  running 

*  The  remainder  of  this  chapter  is  left  in  the  first  person,  as  Mr.  Eilers  transmitted 
it  to  me,  and  in  his  own  words. — R.  W.  E. 
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parallel  to  it.  These  mountains  are  composed  of  granites,  syenites, 
porphyries,  trachytes,  greenstones,  basalt,  and  metamorphic  slates,  and 
most  of  them  contain  a  vast  number  of  mineral  veins.  They  are  quite 
destitute  of  vegetation  and  very  rugged  in  outline,  presenting  the  most 
fontastic  shapes  and  imparting  to  the  entire  landscape  a  somber, 
dreary  hue. 

The  country  intervening  between  the  Gila  route  on  the  south  and  the 
Mohave  route  on  the  north  is  crossed  by  the  road  from  La  Paz  to 
Wickenburg.  This  road,  one  hundred  and  twenty-eight  miles  long, 
leads  over  a  continually  rising  plain,  which  is  only  in  one  place,  at  the 
so-called  "  Granite  Wash,"  broken  by  an  upheaval  of  coarse-grained 
granite.  The  mesa  is  covered  throughout  with  the  detritus  from  the 
mountain  chains  visible  to  the  north  and  northeast,  and  exhibits  no 
rocks  in  place  until  the  canons  and  ravines  leading  to  the  Hassyampa 
above  Wickenburg  are  reached.  Here  the  same  metamorphic  slates  and 
quartzites,  with  occasional  porphyries  and  basalts,  are  exposed,  which 
are  mentioned  before  as  occurring  to  the  south  and  southwest  of  Wick- 
enburg. 

I  have  thus  endeavored  to  give  a  general  outline  of  the  geology  of 
the  known  portions  of  Arizona  Territory,  well  aware  that  it  will  require 
very  extended  and  protracted  surveys  to  definitely  settle  its  details  and 
their  relations  to  each  other  over  so  vast  an  area.  The  latter  is  especially 
difficult  from  the  absence  of  fossils  in  most  of  the  exposed  sedimentary 
strata,  and  their  extraordinary  frequent  dislocation  and  metamorphosis 
by  intruded  igneous  rocks.  These  exist  in  the  Territory  in  greater 
abundance  and  variety  and  I  think  of  more  diiferent  ages  than  in  most 
countries  of  which  the  geological  structure  is  now  known,  and  it  is 
therefore  not  surprising  that  they  are  so  extensively  and  generally  ac- 
companied and  crossed  by  veins  containing  the  ores  of  nearly  all  the 
useful  metals. 

TAYAPAI  COUNTY. 

The  mining  districts  of  the  Sierra  Prieta. — The  Sierra  Prieta  has  been 
repeatedly  mentioned  in  the  preceding  pages.  The  chara.cteristics  of 
this  important  range  differ  entirely  from  those  of  the  mountain  chains 
to  the  south,  south  west,  and  west  of  it.  -  While  the  latter  rise  suddenly 
out  of  the  level  plains  and  mesas  like  rugged  islands  out  of  an  ocean, 
surrounded  on  all  sides,  as  it  were,  by  the  level  sea  of  sand  and  gravel 
up  to  the  very  foot  of  their  craggy  sides,  the  main  granitic  axis  of  the 
Sierra  Prieta  is  on  both  the  northeast  and  southwest  slopes  flanked  by 
a  multitude  of  low  hills  stretching  away  from  the  central  line  of  the  uj)- 
heaval  for  many  miles,  and  joining  around  its  northern  as  well  as  its 
southern  terminus.  On  both  these  extremities,  however,  the  decline  in 
altitude  is  much  more  sudden  than  along  the  sides  of  the  range,  thus 
forming  on  the  northwest  Granite  Mountain,  a  grand  mass  of  granite, 
visible  for  many  miles  in  all  directions,  and  on  the  southeast  Bradshaw 
Mountain  an  equally  i)recipitous  but  not  quite  as  rocky  elevation.  The 
foot-hills  on  both  sides  of  the  chain  consist  of  metamorphic  slates,  which 
are  highly  inclined  and  frequently  even  vertical.  On  the  northwest, 
north,  and  northeast  these  slates  course  parallel  to  the  main  granite 
spine,  but  toward  the  southeast  they  impinge  on  it  more  and  more,  and 
Ijart  of  them  even  form  the  east  side  of  the  Bradshaw  Mountain,  and 
cross  its  southeastern  slope. 

In  the  Sierra  Prieta  and  its  foot-hills  are  located  some  of  tlie  most 
important  mining  districts  of  Arizona.  They  assume  especially  higher 
importance  because  in  these  districts  the  items  of  wood  and  w'ater  are 
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abundantly  provided  for — a  recommendation  which  cannot  be  applied 
to  most  of  the  other  mining-  districts  of  Arizona,  A  number  of  creeks 
head  in  the  Sierra  Prieta,  the  most  irjportant  of  which  are  the  forks  of 
the  Hassyampa,  Lynx,  Big  Bug,  Turkey,  Yv'alnut,  and  Granite  Creeks. 
Xhey  flow  into  the  Hassyampa,  Agua  Frio,  and  Verde  or  San  Francisco 
Kivers,  and  in  ordinary  seasons  contain  sufficient  water  the  year  around 
to  run  stamp-mills.  For  extensive  placer -mining,  however,  they  furnish 
enough  water  for  about  half  of  the  year  only. 

The  whole  main  range  of  the  Sierra  Prieta  is  covered  with  timber, 
and  the  northeast  slope  is  especially  thickly  covered  with  a  most  beau- 
tiful pine  forest.  The  valleys  and  mountain-sides  are  everywhere  cov- 
ered with  a  thick  gTOwth  of  bunch-grasses,  including  two  kinds  of  gra- 
ma ',  and  the  magnificent  pines,  the  meadow-like  surface  here  and  there 
varied  by  irregular  piles  of  granitic  boulders,  and  the  deep  and  narrow 
valleys  of  the  main  Creeks,  impress  upon  the  region  the  character  of  a 
j)ark  laid  out  by  nature  in  the  grandest  and  most  X)icturesque  style. 

Sassyampa  district  is  situated  on  the  southwest  flank  of  the  Sierra 
Prieta,  on  the  two  forks  of  the  Hassyampa  Eiver  and  Maple  Gulch. 
The  district  was  first  visited  and  organized  by  prospectors  in  the  spring 
of  1864,  originally  to  work  the  placers  only,  but  subsequently  a  large 
number  of  quartz  veins  were  discovered  and  located.  At  the  present 
time  few  of  the  quartz  leads  in  this  district  are  worked,  but  the  placers 
along  the  several  affluents  of  the  Hassyampa  and  those  on  the  main 
stream  furnish  employment  for  quite  a  number  of  miners.  The  placer- 
gold  is  distributed  everywhere  in  the  district — even  the  heads  of  the 
smallest  side-valleys  and  the  slightest  depressions  on  the  top  of  the 
moiintains  containing  it.  The  earth  and  gravel  containing  the  gold  are 
nowhere  deep,  hardly  ever  more  than  6  feet,  and  the  whole  detritus  is 
evidently  of  local  origin,  and  furnished  by  the  decomposition  of  the  un- 
tleriyiug  granitic  and  metamorphic  rocks  with  their  veins.  The  narrow- 
ness of  the  valleys — often  only  12  or  15  feet  wide — has  prevented  placer- 
mining  on  a  large  scale,  and  the  danger  from  Indians  for  a  small  num- 
ber of  whites  collected  at  any  one  point  has  also  deterred  many  from 
following  this  branch  of  mining.  According  to  the  best  information  I 
could  obtain,  these  placers  pay  from  $3  to  $6  per  hand  per  day — a  yield 
which,  in  California,  would  be  considered  quite  satisfactory;  and,  in  iso- 
lated cases,  as  much  as  8200  per  hand  has  been  obtained.  The  placers 
on  the  main  creeks,  v;here  water  is  abundant  for  the  rocker  and  sluice- 
boxes,  have,  to  a  great  extent,  been  worked  over ;  but  at  the  heads  of 
the  valleys  this  is  not  the  case.  'Nov  will  these  higher  placers  ever  be 
available  for  profitable  working,  except  on  a  small  scale  during  winter, 
after  the  melting  of  heavy  snows,  simply  because  no  supply  of  water  can 
be  brought  to  them,  unless  the  climatic  conditions  of  the  country  be 
entirely  changed.  The  drought  during  last  year  was  very  severe,  and 
hindered  v/ashing  for  gold  greatly,  but  the  next  season  it  is  hoped  Avill 
make  up  for  this,  and  several  long  flumes  are  now  under  construction. 
The  number  of  quartz  veins  in  this  district,  as  indeed  in  every  one  in 
the  Sierra  Prieta,  is  astonishingly  large.  Only  a  few  of  them,  however, 
have  been  prospected  in  depth,  and  all  of  these  revealed  the  unpleasant 
fact  that  the  decomi:>osed  quartz  carrying  free  gold  reaches  only  down 
to  a  small  depth — generally  30  to  GO  feet — where  water  is  encountered 
and  the  undecomposed  sulphurets  of  iron,  cojiper,  lead,  and  zinc.  Al- 
though these  are  in  nearly  all  cases  gold-bearing,  they  have  so  far  not 
been  available  as  a  gold  ore,  for  the  lack  of  a  cheap  process  to  benefi- 
ciate  them.  Most  of  the  veins  in  this  district  occur  in  either  syenite, 
greenstone,  or  metamorx)hic  slates.     Although,  as  mentioned  before, 
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only  a  few  of  tlieso  Vbms  are  at  present  worked,  I  will  enumerate  some 
of  them  in  tlie  following  as  an  illustration  of  tlie  character  of  the  lodes 
m  this  district : 

The  Chase  vein  is  situated  on  a  long  hill  on  the  southeast  bank  of  the 
Upper  Hassyampa,  about  ten  miles  nearly  due  south  from  Prescott, 
with  wiiich  it  is  connected  by  a  rough  mountain  road.  The  country  rock 
here  is  syenite  and  greenstone.  The  vein  is  2l~  to  5  feet  wide,  strikes 
northeast  and  southwest,  and  dips  about  75°  northwest.  It  is  opened  by 
two  shafts  on  top  of  the  ridge,  from  one  of  which  a  level  is  run  northeast 
toward  the  other,  at  a  depth  of  20  feet  from  the  surface.  The  two  shafts 
are  about  50  feet  apart,  but  the  level  has  not  been  cut  through  be- 
tween the  tw^o.  The  vein  is  also  opened  by  a  tunnel  over  200  feet  in 
length,  running  in  on  the  vein  in  a  southwest  direction,  from  the  mouth 
of  a  ravine  close  to  the  Hassyampa.  In  the  shafts,  quartz  slightly  col- 
ored yellow  by  ochreous  iiroducts  'of  decomposition  is  met  with,  and  in 
the  tunnel,  striking  in  on  the  vein  about  400  feet  lower,  the  white  quartz 
is  filled  with  the  sulphuret  of  iron,  often  crystallized,  and  constituting 
about  3  per  cent,  of  the  ore.  In  the  ten-stamp  mill  erected  on  the  Hass- 
yampa, less  than  half  a  mile  from  the  vein,  the  decomposed  ore  is 
reported  to  have  yielded  from  $7  to  $20  per  ton,  while  the  concentrated 
sulphurets  assayed  from  $35  to  $130  per  ton.  The  above  yield  of  the 
decomiiosed  ore  is  not  sufficient  to  pay  for  working  at  this  place,  and 
the  experiments  made  for  working  the  sulphurets  proved  a  failure.  The 
mill  was  driven  by  steam-power,  but  the  engine  is  now  removed.  There 
are  two  batteries  of  five  revolving  iron  stamps  each,  and  copper-plates. 
The  concentration  of  the  iron  pyrites  was  imperfectly  carried  on  in  a 
Hendy  concentrator,  but  their  roasting  in  a  curiously-shaped  revolving 
wrought-iron  cylinder,  which  was  heated  from  the  outside,  and  the 
amalgamation  by  some  mysterious  electrical  process,  in  a  wooden  tub, 
were  the  most  amusing  part  of  the  process.  It  was  a  total  failnre.  This 
property  lies  in  the  midst  of  a  splendid  i)ine  forest,  as  do  all  the  follow- 
ing ones  in  the  district. 

The  Lion  is  a  large  vein  in  metamorphic  slate  on  Maple  Gulch,  an  afflu- 
ent of  the  Hassyami^a,  three-quarters  of  a  mile  a;bove  their  confluence, 
and  eleven  miles  from  Prescott.  It  runs  along  the  south  side  of  the 
ridge  dividing  the  Hassyampa  and  a  fork  of  Maple  Gulch,  and  can  be 
plainly  traced  for  over  a  mile.  It  is  not  opened,  except  by  prospecting 
holes,  where  it  shows  a  width  of  G  to  7  feet.  The  ore  is'  a  porous  quartz, 
filled  with  hydrated  oxide  of  iron,  and  prospects  well,  especially  a  gos- 
san like  red  layer  of  about  2  feet  in  width  in  the  middle  of  the  vein. 
This  ore  has  yielded  in  an  arrastra  $28  per  ton,  but  the  vein,  being 
owned  by  poor  men,  without  means,  is  not  worked  now.  Higher  up  the 
hill  this  same  vein  carries  decomposed  copi^er  ores,  red  oxide,  and  green 
and  blue  carbonates,  winch  show  gold  when  prospected. 

The  Chloride  and  Morning  Star  are  two  claims  on  the  same  vein  on 
the  opposite  banks  of  the  Hassyampa,  below  the  foregoing  and  a  short 
distance  below  Smith's  water-wheel  and  arrastra.  The  vein  stands 
nearly  vertical  between  greenstone  on  one  side  and  greenstone-slate  on 
the  other,  strikes  northeast  and  southwest,  and  is  4  to  5  feet  wide.  The 
country-rock  just  mentioned  is  often  very  close-grained,  and  passes  into 
basalt,  carrying  much  olivine.  This  mineral  is  very  frequently  met  with 
in  all  the  erupted  rocks  of  Arizona,  not  alone  disseminated  through  their 
mass  in  crystals,  bi^t  still  more  frequently  filling  small  seams  running 
in  all  directions.  The  vein  contains  yellow  sulphuret  of  copper  in  the 
quartz  almost  from  the  very  surface,  and  it  is  in  one  part  of  the  vein 
quite  solid.    Even  those  pieces  of  quartz  which  have  a  decomposed 
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appearance  show  snlphiirets  of  iron  and  copper  wlien  broken.  A  quan- 
tity of  this  ore  worked  at  the  Chase  Mill  is  reported  to  have  yielded  $33 
per  ton  in  free  gold,  and  assays  of  the  concentrated  sulphurets,  I  am 
assured,  have  yielded  over  $500  to  the  ton.  But  if  this  be  so,  I  cannot 
see  why  the  vein  is  not  worked,  for  the  facilities  for  working  it  cheaply 
by  tunnels  are  uncommonly  good,  and  the  distance  of  the  vein  from  the 
Chase  Mill  is  hardly  more  than  one  mile. 

The  Astor  vein,  six  hundred  yards  above  Davis's  cabin  and  arrastra, 
higher  up  on  the  Hassyampa  than  the  foregoing,  stands  in  greenstone. 
It  is  only  one  foot  wide,  strikes  northeast  and  southwest,  and  dips 
steeply  southeast.  The  ore  is  a  highly  ferruginous,  porous  quartz,  a 
few  tons  of  which,  worked  in  an  arrastra,  have  yielded  from  $50  to  $70 
per  ton. 

The  Brandon,  a  short  distance  above  the  foregoing,  is  18  inches  wide, 
and  strikes  northeast  and  southwest,' as  exposed  in  a  small  shaft  about 
7  feet  deep.  The  ore  is  a  ferruginous  honeycomb  quartz  in  which  free 
gold  is  visible.    It  is  worked  to  a  small  extent. 

The  Senator  is  a  large  quartz  vein  about  a  mile  above  Davis's  cabin, 
crossing  a  ridge  ou  the  left  bank  of  the  Hassyampa.  It  strikes  north- 
east and  southwest,  and  dips  steeply  northwest.  In  a  short  tunnel 
driven  in  on  the  course  of  the  vein  near  the  creek  it  is  6  feet  wide,  and 
contains  dense  white  quartz  filled  already  a  fe^  feet  from  the  surface 
with  undecomposed  iron  pyrites  and  some  zinc-blende.  These  minerals 
are  very  evenly  distributed  through  the  quartz,  and  constitute  about  5 
per  cent,  of  the  vein-matter.  I  noticed  many  druses  in  this  vein  which 
are  covered  with  beautiful  quartz  crystals.  The  pyrites  are  also  fre- 
quently crystallized.  There  is  no  free  gold  visible,  but  the  pyrites  are 
reported  to  assay  $40  per  ton.  The  Senator  is  a  contact-vein  between 
granite  and  greenstone. 

The  President  and  Victoria  are  two  veins  carrying  both  very  porous 
brown  quartz.  They  are  situated  at  the  extreme  head  of  Maple  Gulch, 
and  lie  both  in  metamorphic  slates,  striking  like  these  northeast 
and  southwest,  and  dipping  southeast.  The  former  is  opened  in  pros- 
pect-holes 3  feet  wide,  the  latter  from  2  to  5  feet.  A  few  tons  from  the 
first,  worked  in  an  arrastra,  yielded  $40  per  ton. 

The  Sterling  mine  has  become  quite  famous,  as  much  ou  account  of 
the  richness  of  the  sulphurets  it  contains  as  from  the  repeated  failures 
in  working  them.  It  was  discovered  in  1866,  and  is  located  six  miles 
south  of  Prescott  and  one  mile  from  the  Hassyampa  Elver.  It  has 
changed  hands  several  times,  and  is  at  present  owned  by  a  iSan  Fran- 
cisco company.  It  occurs  in  greenstone  and  metamorphic  slates,  par- 
allel to  which  it  strikes  northeast  and  southwest,  and  dips  with  them  to 
the  southeast.  There  are  very  large  croppings  of  browu-streaked  quartz 
on  the  surface,  which  have  yielded  in  the  mill  belonging  to  the  company 
from  $15  to  $20  per  ton.  The  vein  is  opened  by  an  incline  5  by  G 
feet  and  118  feet  deep.  The  largest  body  of  ore  was  encountered 
from  the  surface  to  a  depth  of  53  feet,  where  the  quartz  was  16  feet 
wide  and  filled  with  iron  and  copper  sulphurets,  the  former  largely  pre- 
dominating. This  chimney  continued  of  the  same  size  for  100  feet  along 
the  strike  of  the  vein  as  far  as  explored,  but  in  depth  it  gave  out 
below  the  53-foot  level,  the  vein-material  down  to  the  bottom  of  the 
shaft  being  slate,  with  many  quartz  seams  and  lumps,  and  full  of  pyrites. 
Part  of  the  chimney  above  the  53-foot  level  is  stoped  out,  aud  piles  of 
this  ore  are  still  lying  on  the  dump  aud  at  the  mill.  This  sulphuret- 
bearing  quartz  yielded,  in  a  lot  of  100  tons,  $15  per  ton  iu  free  gold. 
The  sulphurets  were  concentrated  and  worked  imperfectly  by  chlorina- 
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tion,  and  $G00  more  were  obtained  from  the  lot.  The  sulphurots  cou- 
stitate  about  10  per  cent,  of  the  ore.  The  iron  pyrites  yiekted,  by 
assay,  from  $G0  to  $000  per  ton,  while  the  copper  sul{)huret,s  never 
assayed  higher  than  $30  per  ton.  This  is  remarlcable,  as  it  is  contrary 
to  all  experience  in  Colorado,  New  Mexico,  and  at  other  locnlities  in 
Arizona,  the  copper  pyrites  proving  generally  the  richest  in  gold  of  the 
two. 

The  stamp-mill  belonging  to  this  mine  is  erected  about  three-quarters 
of  a  mile  east  of  the  mine,  and  one-half  mile  from  the  Hassyampa,  in  a 
very  unfortunate  locality,  on  account  of  the  scarcity  of  water.  This 
might  easily  have  been  avoided  by  locating  it  on  the  Hassyampa  Eiver, 
■where  there  is  plenty  of  water  all  the  year  round.  It  has  ten  iron 
stamps  arrayed  in  two  batteries  and  long  copper  plates.  From  these  and 
an  inclined  plane  the  pulp  runs  into  two  Hungerford  concentrators  and 
blankets.  The  concentration  of  the  sulphurets  is  imperfect.  Chlorina- 
tion  works,  consisting  of  a  long  reverberatory  roasting  furnace  of  a  ca- 
pacity of  four  tons  per  day,  and  the  necessary  vessels  for  the  develop- 
ment of  chlorine  gas,  as  well  as  wooden  tanks  for  the  reception  of  the 
roasted  ore,  are  also  erected  at  this  mill,  but  they  have  never  been  in 
perfect  working  order.     The  mine  and  mill  are  now  both  idle. 

The  country  in  the  vicinity  of  the  Upper  Hassyampa  is  considered 
very  dangerous  on  account  of  roving  bands  of  Apaches,  and,  indeed, 
only  a  few  days  before  my  visit  to  the  district  an  old  miner  had  been 
killed  and  brutally  mutilated  close  to  the  Astor  lode.  This  man,  I  was 
told,  was  the  last  one  of  a  party  of  twenty,  who  had  come  to  the  coun- 
try fifteen  years  ago,  and  all  of  whom  had  been  killed  at  different  times. 

Turlcey  Creclc  district. — In  passing  over  the  divide  between  the  head- 
w^aters  of  the  Hassyampa  and  those  of  Turkey  Ceek,  the  trail  leads 
over  alternating  zones  of  quartzite  and  granite,  greenstone  and  green- 
stone-porphyry, the  latter  in  some  cases  assuming  a  slaty  structure.  In 
one  of  the  last-mentioned  zones  occur  on  the  Turkey  Creek  side  of  the 
divide  several  veins  which  carry  galena.  One  of  these  is  the  Cyclop, 
a  small  vein,  about  10  inches  wide,  containing  coarsely  crystalline,  solid 
galena.  It  strikes  northeast  and  southwest  with  the  slates,  and  dips 
80°  southeast.    It  is  only  opened  slightly  in  a  few  prospect-holes. 

The  Homestake  is  another  large  galena  vein,  lower  down  in  the  ra- 
vine, southeast  from  the  foregoing.  It  is  4  feet  wide,  strikes  northeast 
and  southwest,  dips  90°  southeast,  and  carries  a  heavy  outcrop  of  por- 
ous, hydrated  oxide  of  iron  on  top.  This  is  colored  in  some  instances 
by  an  efflorescence  of  carbonate  of  copper.  There  is  a  shaft  sunk  on  it 
which,  at  the  time  of  my  visit,  was  full  of  water.  Pieces  of  lead  ore  on 
the  dump  attest  that  the  ore  reached  by  it  is  galena,  slightly  mixed 
with  copper  pyrites. 

The  Goodwin  occurs  about  one  mile  and  a  half  lower  down  than  the 
foregoing,  on  a  series  of  low  hills,  on  the  left  bank  of  Turkey  Creek, 
and  one-half  mile  from  that  stream.  It  lies  in  a  bed  of  yellowish-white 
metamorphic  clay  slates,  parallel  to  their  strike,  which  is  like  that  of  all 
the  metamorphic  slates  of  the  northeast  flank  of  the  Sierra  Prieta, 
northeast  and  southwest.  The  vein,  although  narrow,  has  been  traced 
for  over  a  mile  in  length,  and  is  opened  by  a  shaft  50  feet  deep,  and 
three  or  four  open  cuts  along  its  strike.  The  width  in  these  places 
varies  from  G  to  10  inches,  and  the  character  of  the  ore  is  throughout  the 
same.  It  is  quartz,  containing  green  and  blue  carbonates  of  copper, 
chloride  of  silver,  and  lower  down  fahl-ore.  This  c^e  assays  over  $300 
per  ton,  and  this  amount  per  ton  has  been  extracted  from  a  shipment  of 
about  one  thousand  pounds,  which  was  sent  to  San  Francisco  to  be 
H.  Ex.  10 16 
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tested.  In  the  above-mentioned  shaft  the  vein  dips  for  the  first  25  feet 
90°  northwest,  but  becomes  here  suddenly  much  flatter.  This  mine,  al- 
though rich,  cannot  be  worked  to  a  profit  at  present,  on  account  of  its 
small  size.  It  could  not  reliably  supply  a  mill  with  ore,  even  if  opened 
by  an  extensive  system  of  shafts  and  tunnels.  But  whenever  the  cost  of 
transportation  to  and  from  this  country  is  reduced  to  within  reasona- 
ble bounds,  the  ore  of  this  vein,  worked  in  connection  with  the  Galena, 
mentioned  before,  in  blast  furnaces,  will  become  very  valuable.  Timber 
for  such  a  purpose,  both  pine  and  live-oak,  is  abundant  in  the  neighbor- 
hood of  this  part  of  Turkey  Creek. 

The  Capital  is  a  silver  Vein,  a  few  miles  from  the  Goodwin,  and  car- 
ries ores  very  similar  to  those  just  described.  It  is  also  a  narrow  vein 
and  undeveloped. 

A  number  of  gold  veins  have  been  located  and  opened  in  this  district, 
and  a  splendid  stamp-mill  was  erected  by  the  Bully  Bueno  Company,  but 
none  of  the  mines  have  proved  successful.  The  claim  on  which  the  most 
work  has  been  done  is  the  Bully  Bueno,  which  is  a  deposit  quite  as  sin- 
gular as  its  barbarous  name.  It  is  one  of  t!ie  many  illustrations,  so  fre- 
quently met  with  in  the  West,  of  "  how  mining  ought  woi  to  be  carried  on." 
A  splendid  twenty-stamp  mill  was  built  by  this  company,  an  eastern  as- 
sociation, before  the  mine  was  in  the  least  developed,  and  when  this  was 
finally  accomplished,  it  was  only  to  prove  that  the  mine  was  not  worth  it. 
The  mining  works  are  located  on  two  hills,  separated  by  a  deep  gulch, 
about  one  and  a  half  miles  south  of  Turkey  Creek.  The  deposit  is  an 
irregular  body  of  quartz,  filled  with  large  p[itches  and  threads  of  horn- 
blende. It  occurs  inmetamorphicslatesruuning  northeast  and  southwest, 
and  dipping  steeply  to  the  northwest,  and  the  quartz  bodies  strike  and 
dip  w^ith  them.  These  constitute  no  vein,  but  are  lenticular  masses,  en- 
tirely independent  of  and  overlapping  each  other,  as  plainly  shown  in 
the  shafts  and  tunnels.  These  are  well  planned  and  located,  and  had 
the  mineral  matter  proved  sufiSciently  rich  to  pay,  they  could  have  sup- 
plied a  twenty-stamp  mill  with  ore. 

Near  the  top  of  the  southern  hill  a  cut  along  the  vein  300  feet  long, 
and  from  20  to  30  feet  deep,  has  been  made,  and  the  hornblendic  quartz, 
here  3J  to  4  feet  wide,  has  been  entirely  removed.  Lower  down  on  the 
hillside  is  a  tunnel  GO  feet  long,  in  which  a  winze  is  sunk  to  the  depth 
of  40  feet.  Still  lower  down,  and  about  100  feet  above  the  bottom  of 
the  ravine,  is  another  tunnel,  230  feet  long.  In  this  tunnel  are  two 
shafts ;  the  one  near  its  mouth  is  in  the  hanging  wall  of  the  deposit,  and 
strikes  it  at  a  depth  of  35  feet;  the  other  is  a  short  distance  in  the  tun^ 
nel,  and  is  sunk  on  an  incline  of  85°.  In  this  tunnel  the  lenticular 
shape  of  the  deposits  is  well  shown.  Where  the  second  shaft  is  sunk, 
the  body  of  ore  followed  in  the  tunnel  from  the  surface  thins  out  and 
finally  ceases,  and  another  one  is  met  with  in  a  crosscut  of  8  feet  in 
length  in  tlie  hanging  wall.  Where  fullest  developed  these  bodies  are 
7  feet  wide.  Hornblende  is  found  in  great  quantity  in  the  quartz 
throughout,  but  not  a  trace  of  pyrites.  It  is  claimed  that  at  one  point 
at  the  surface,  where  the  hornblende  was  entirely  decomposed,  impart- 
ing a  rusty  color  to  the  quartz,  this  ore  yielded  over  $100  per  ton  in  ar- 
ra^tras,  and  that  a  number  of  tons  of  this  rich  ore  were  so  worked, 
whereupon  the  property  was  sold  to  the  company  Avhich  now  owns  it. 
It  is  certain,  however,  that  the  great  bulk  of  the  ore  does  not  contain 
more  than  $0  per  ton.  Large  piles  of  this  lie  about  the  mouths  of  the 
se%^eral  shafts  and  t'jnnels  and  at  the  foot  of  the  chute,  which  is  built  in 
a  substantial  manner  from  the  lower  tunnel  to  the  bottom  of  the  ravine, 
where  wagons  were  to  receive  the  ore.    On  the  opijosite  hill  occur  two 
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zones  of  tlie  same  nature  as  the  one  just  described,  one  of  whicli  lies 
very  nearly  in  line  with  the  works  on  the  other  side,  while  the  other  is 
parallel  to  the  first  and  west  of  it.  The  eastern  one  has  been  opened 
bj^'two  inclines.  In  the  upper  one,  which  is  15  feet  deep,  a  body  of 
quartz  and  hornblende  shows  right  at  the  top,  but  it  pinches  out  4  feet 
from  the  surface.  The  remainder  of  the  shaft  is  sunk  in  slate.  The 
lower  incline  is  sunk  40  feet  deep  upon  a  large  mass  of  quartz  and  horn- 
blende, at  least  8  feet  wide.  At  this  point,  it  is  claimed,  the  ore  was 
found  at  the  surface  which  proved  so  rich  in  arrastras.  The  mill  on 
Turkey  Creek  was  evidently  a  substantial  structure,  and  contained 
twenty  stamps,  run  by  a  steam-engine.  It  has  been  burnt  to  the 
ground  by  Indians  during  the  last  spring,  and  the  rusty  and  bent  rem- 
nants of  the  stamps  and  other  macliinery,  entirely  worthless  in  this 
place,  are  all  that  remains.  The  distance  from  this  place  to  Prescott, 
by  a  very  good  trail,  is  twenty-two  miles  ;  by  wagon  roa-d,  about  forty. 
A  number  of  other  gold  veins  have  been  opened  in  this  district,  and 
on  a  few  of  them  considerable  work  has  been  done ;  but  none  were  suc- 
cessful, and  their  shafts  and  tunnels  are  now  impassable. 

Bradshaw  district. — Bradshaw  Mountain  forms  the  southeastern 
extremity  of  the  Sierra  Prieta.  It  is  connected  with  the  main  range  by 
a  series  of  low  hills  occupying  a  depression  between  it  and  Mount  Union. 
But  while  the  trend  of  the  main  ridge  of  the  Sierra  Prieta  is  northwest 
and  southeast,  that  of  the  two  high  parallel  ridges,  forming  the  Brad- 
shaw, is  nearly  at  right  angles  to  the  former,  being  a  little  north  of  east 
and  south  of  west.  These  two  ridges  are  connected  by  a  lower  spur, 
which,  leaving  the  most  northern  of  the  two  main  ridges  in  about  its 
middle,  joins  the  southern  one  not  very  far  from  its  southwest  terminus. 
About  one-half  of  the  northern  mountain  is  composed  of  granite,  the 
remainder  of  metamorphic  slates,  greenstone,  and  porphyry.  The  bulk 
of  the  southern  ridge  and  the  spur  connecting  the  two  are  nearly 
entirely  composed  of  metamorphic  rocks,  greenstone,  and  porphyries, 
only  the  southwestern  end  of  the  ridge  exhibiting  granitic  rocks. 

B<|tli  the  main  ridges  of  the  Bradshaw  are  over  9,000  feet  above  the 
level  of  the  sea,  and  rise  above  the  low  hills,  forming  the  connecting 
link  with  the  main  Sierra  Prieta,  at  least  2,000  feet.  The  ascent  is 
very  steep  on  all  sides,  so  that  on  the  trail  leading  up  the  mountain  side 
the  rider  must  dismount.  Magnificent  gorges  come  down  from  the 
range  on  the  northwest  and  southeast ;  and  between  the  two  ridges  on 
the  east  side  of  the  connecting  spur  exists  a  broad  valley,  through  which 
the  main  streams,  Poland  and  Arrastra  Creeks,  hasten  toward  the 
"Black  Caiion,"  formed  by  the  close  approach  of  the  two  main  ridges 
toward  the  east.  In  this  valley,  which,  although  it  has  an  outlet,  is 
called  the  "Basin"  by  the  miners,  on  account  of  its  shape  as  seen  from 
the  top  of  the  northern  ridge,  occur  some  of  the  richest  veins  in  the 
district  on  the  contact  between  the  greenstone  and  syenite  and  in  the 
latter. 

The  large  pine,  which  disappears  on  the  connecting  hills  between  the 
main  Sierra  and  the  Bradshaw,  again  appears  on  the  latter,  and  covers 
it  thickly  from  top  to  bottom;  and  grass,  which,  however,  covers  the 
whole  region,  grows  most  luxuriantly  and  plentifully  on  its  very  top. 

The  portions  of  the  mountain  underlain  by  granite  and  syenite  are, 
throughout,  covered  with  several  feet  of  earth,  while  those  underlain 
by  slates,  porphyry,  and  greeus^tone,  show  less  earthy  matter  and  a  large 
amount  of  boulders  and  slate  detritus. 

The  Bradshaw  district  in  its  present  boundaries  is  a  new  district. 
One  of  that  name  was  formed  several  years  ago  nearer  to,  and  in 
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the  "  Black  Caiion,"  and  several  very  good  veins,  which  yielded  rich 
gold-ores,  were  located  and  worked;  but  the  mines  had  to  be  given  up 
on  account  of  the  Apaches,  who  were  very  numerous  in  the  "Bh^pk 
Caiion."  The  Ballenciana  especially  is  a  large  vein,  and  produced  ores 
yielding  in  arrastras  $100  per  ton ;  it  was  at  one  time  reported  sold  to 
an  eastern  company.  The  present  "  Bradshaw  district "  is  located  ou 
top  of  the  more  northern  of  the  two  main  ridges.  The  disco veiy  of  the 
lodes  of  this  district  created  quite  an  excitement  during  the  spring  and 
summer  of  last  year,  and  some  of  the  veins  have  really  produced  very 
handsome  yields.  By  far  the  most  of  them,  however,  are  only  locations, ' 
opened  in  some  cases  by  cross-cuts  and  shallow  shafts.  All  the  veins  in 
the  district  have  a  northeast  and  southwest  strike,  and  dip  either  to 
northwest  or  to  southeast. 

The  Bradshaw  vein  was  discovered  in  March,  1870.  It  is  located  on 
the  west  side  of  a  deep  ravine,  running  from  the  northern  main  ridge 
of  the  mountain  toward  the  north,  strikes  northeast  and  southwest, 
and  dips  steeply  northwest.  It  is  opened  by  several  cuts  along  its 
course,  one  of  which  is  about  20  feet  long  and  8  feet  deep.  The  vein  is 
20  inches  wide,  lies  between  greenstone  and  porphyry,  and  contains  a 
yellowish-brown  decomposed  quartz,  with  carbonate  of  lead  and  arseni- 
ate  of  iron.  This  ore  prospects  well  in  free  gold,  but  has  not  been 
tested  in  large  quantity.     The  location  takes  1,000  feet  of  the  vein. 

The  Bradshaw  first  extension  southwest  is  800  feet  long,  and  the 
open  cut  on  it  exhibits  the  same  characteristics  of  the  vein  as  the  fore-  ' 
going. 

The  Mountain  Springs  is  located  on  the  western  slope  of  the  same 
spur  as  the  foregoing,  but  farther  to  the  south.  It  lies  between  horn- 
blende slate  on  the  ImngiDg-wall  and  syenite  on  the  foot-wall,  strikes 
northeast  and  southwest,  and  dips  with  the  slates  about  80°  southeast 
for  the  first  IG  feet,  where  the  dip  changes  to  the  opposite  direction. 
The  shaft  on  it  is  20  feet  deep,  and  exhibits  2J  feet  of  ore  in  its  bottom, 
while  it  was  blind  at  the  surface.  The  ore  is  brown  porous  quartz,  with 
carbonate  of  lead  and  much  argillaceous  matter.  It  contains  sp6ts  ol 
arseniate  of  iron,  like  the  foregoing.  The  location  is  1,000  feet  long  on 
the  vein,  and  is  owned  by  Captain  Shoui),  Wm.  Colo,  A.  Austin,  and 
Mr.  Dougherty.  The  ore  prospects  well.  The  Black  Chief  and  Louis- 
iana are  two  small  veins  containing  similar  ore,  and  lie  three  hundred 
yards  farther  south  ;  they  are  parallel  to  the  Mountain  Springs. 

The  Richmond  is  opened  on  top  of  the  northern  main  ridge  of  the 
Bradshaw ;  strikes  like  the  others,  and  dips  85°  southeast.  It  occurs 
in  greenstone,  and  the  shaft,  sunk  on  it  to  t]]e  depth  of  22  feet,  exhibits 
a  vein  2J  feet  wide  of  brown  honeycomb  quartz,  containhig  tliroiighout 
much  hydrated  oxide  of  iron,  arseniate  of  iron,  and  carbonate  of  lead, 
with  face  gold.  On  both  sides  of  this  quartz  vein  occurs  white  clay  in 
bands  and  patches.  The  length  of  the  location  is  1,000  feet.  It  is  owned 
by  A.  Austin  and  others. 

The  Aztec  lies  farther  east  than  the  foregoing,  on  the  same  ridge,  in 
greenstone,  containing  much  olivine  in  large  patches.  It  is  opened  by 
a  small  shaft,  which  shows  the  vein  to  be  15  inches  wide  at  the  bottom, 
while  at  the  top  it  was  blind.  The  character  of  the  ore  is  entirely  that 
of  the  foregoing.  The  location  is  1,000  feet  long,  and  owned  by  A. 
Austin  and  others.  Both  the  last-namjCd  veins  run  toward  the  nortli- 
east  down  into  a  ravine,  where  they  can  be  opened  by  tunnels  200  feet 
lower  down  than  the  discovery  shafts. 

The  Del  Pasco  is  the  vein  which  has  caused  most  of  the  excitement 
raised  in  regard  to  the  Bradshaw  district.    It  is  situated  on  the  east 
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slope  of  one  of  tlie  spurs  running  down  from  tlie  main  ridge  toward 
the  north  and  east  of  the  foregoing  veins.  It  is  a  contact- vein,  its  foot- 
wall  being  a  light  drab  porphyry,  while  its  hanging  wall  is  greenstone 
slate.  Like  the  others,  it  strikes  northeast  and  southwest,  and  dips  south- 
east. At  tlie  time  of  my  visit,  (October,  1870,)  an  open  cut  about  one 
hundred  and  fifty  yards  in  length  had  been  made,  and  the  ore  taken  out 
for  a  depth  of  from  8  to  15  feet.  The  deepest  shaft  was  only  20  feet  deep. 
These  openings  showed  a  vein  of  from  18  inches  to  2  feet,  consist- 
ing of  pretty  much  the  same  minerals  as  those  enumerated  above,  only 
the  vein  matter  was  softer  and  contained  more  ai'gillaceous  matter  and 
yellow  arseniate  of  iron.  The  latter  is  most  concentrated  in  a  streak  6 
inches  wide  running  along  in  the  vein,  sometimes  in  the  middle  and 
ofteuer  on  either  side.  This  is  the  richest  in  gold.  The  ore  had  been 
worked  so  far  in  two  arrastras  erected  close  to  the  vein  on  a  little  stream 
in  Frencb's  Gulch,  and  the  first  lot  of  0^  tons  had  yielded  112  ounces  of 
gold,  selling  for  $17  per  ounce,  making  a  little  over  $1,900.  The  second 
lot  of  20  tons,  according  to  the  owners,  and  of  27  tons,  according  to 
some  outsiders,  bad  given  a  product  of  110 J  ounces,  or  $1,980.  Even 
assuming  that  the  last  version  is  the  true  one,  the  yield  of  $73  per 
ton  must  be  considered  an  unusually  good  one.  At  the  time  of  my  visit 
preparations  were  being  made  to  transport  to  the  mine  a  four-stamp 
mill,  to  be  run  by  steam,  an  undertaking  which,  on  account  of  the  great 
steepness  of  the  mountain,  w^as  by  no  means  easy  to  accomplish.  I  have 
since  received  advices  that  the  mill  has  been  successfully  erected,  and 
that  the  vein  is  now  4  feet  wide  at  the  deepest  point  reached. 

The  mining  work  at  the  time  of  my  visit  was  badly  planned  and  exe- 
cuted, the  open  cuts  being  in  many  places  filled  in  again  by  waste 
material,  and  no  tendency  being  visible  to  open  tlie  mine  in  dex)th  and 
secure  reserves. 

The  original  location  is  1,000  feet  long,  and  is  owned  by  the  Jackson 
Brothers  of  Prescott,  Clias.  Taylor,  Jas.  Fine,  and  McOracken.  Several 
extensions  on  it  are  located,  but  not  opened.  There  are  two  small  veins 
running  parallel  to  the  Del  Pasco,  4  and  6  inches  wide,  on  the  same 
slope  below  it.  They  are  also  contact-veins  between  porphyry  and 
slate,  the  dikes  of  the  former  recurring  here  very  frequently.  The  ore 
is  of  the  same  character  as  that  of  the  Del  Pasco,  but  not  as  rich  in 
gold.  A  great  number  of  similar  veins  are  located  and  slightly  pros- 
pected in  this  district.  They  are  all  on  the  same  m.ain  ridge  and  its 
northern  spurs.  One  fact  is  quite  remarkable  in  connection  with  the 
veins  of  this  district :  they  all  carry,  besides  the  gold,  more  or  less  arse- 
niate of  iron  and  carbonate  of  lead,  and  the  gangue  is  soft.  This  is  of 
course  not  injurious  to  amalgamation  as  long  as  the  ores  remain  decom- 
posed ;  but  small  pieces  of  undecomposed  galena  and  arsenical  pyrites, 
occurring  even  at  the  slight  depth  of  from  20  to  25  feet  in  some  of  the 
veins,  though  surrounded  by  decomposed  matter,  lead  me  to  suspect 
that  decomposition  will  be  found  not  to  extend  far  down,  and  that  then 
the  same  trouble  will  here  be  encountered  that  prevents  the  working 
of  the  Hassyampa  and  Lynx  Creek  mines  in  depth.  But  should  the 
galena  be  found  solid  enough  to  permit  smelting,  its  connection  with 
the  gold  and  pyrites  can  of  course  only  prove  beneficial  for  the  pros- 
pects of  the  district. 

Fine  Grove  district. — This  district  must  not  be  confounded  with 
another  of  the  same  name,  which  was  several  years  ago  organized  on 
"Pine  Flat,"  on  the  western  foot  of  the  Bradshaw  Mountrdn,  and  which 
is  for  the  ijresent  abandoned,  though  some  of  its  veins,  notably  the 
Minnehaha,  are  reported  as  ricli.    The  present  Pine  Grove  district  is 
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located  in  "tlie  basiu"  referred  to  above,  between  the  two  main  ridges 
of  the  Bradshaw  Mountain,  in  the  low  spur  of  the  two,  and  at  least 
1,800  feet  lower  than  the  veins  spoken  of  under  the  head  of  '■  Bradshaw 
district."  The  descent  from  the  first  or  north  ridge  of  the  Bradshaw  to 
this  district  is  exceedingly  steep  and  precipitous,  as  the  trail  runs  now, 
and  this  side  of  the  northern  main  ridge  is  almost  entirely  composed  of 
metamorphic  slates.  The  timber  disappears  on  this  declivity,  and  in  its 
stead  the  mountain  is  covered  by  thick  chaparral.  Lower  down  in  the 
valley  the  pine  forest  is  met  with  again,  covering  the  whole  basin  and 
the  side  and  top  of  the  second  main  ridge  opposite. 

The  locations  in  this  district  were  made  later  than  those  in  the  Brad- 
shaw, and  the  work  done  here  amounts  really  only  to  prospecting.  Two 
arrastras  are,  however,  built,  and  have  been  run  on  surface-ore. 

The  New  Era  is  a  vein  running  along  a  north  and  south  spur  of  the 
northern  main  ridge  of  the  Bradshaw  Mountain,  and  is  at  least  1,600 
feet  lower  than  the  Del  Pasco.  It  is  a  curious  vein,  the  vein  matter 
being  apparently  nothing  but  a  decomposed  white  feldspathic  material, 
with  many  quartz  segregations,  occupying  a  rent  in  the  syenitic  granite. 
It  runs  a  little  east  of  north,  and  dips  50°  southwest,  between  smooth 
and  well-defined  walls.  There  are  streaks  of  light,  yellow  arseniate  of 
iron  in  the  vein,  and  the  quartz  is  often  crystallized.  The  fissure  is  ex- 
posed in  a  shaft  15  feet  deep,  and  has  a  very  uniform  width  of  about  6 
feet.  This  strange  vein-matter  prospects  quite  well  throughout,  as  I 
satisfied  myself  by  repeated  tests,  and  in  spots  shows  free  gold, 
which,  however,  always  occurs  in  the  quartz  particles  and  the  yellow 
arseniate  of  iron.  Tests  of  average  vein-matter  prospected  $20  to  $25 
per  ton  ;  and  I  was  informed  that  assays  had  revealed  the  presence  of 
more  silver  than  could  be  contained  in  the  gold,  though  the  gold  itself, 
to  judge  from  its  light  color,  contains  much  silver.  As  the  ore  resem- 
bles very  much  that  from  tlie  upper  levels  of  the  Comstock  lode,  which 
afterward  turned  out  to  be  preeminently'^  a  silver  lode,  it  will  be  inter- 
esting to  watch  the  future  developments  on  this  vein. 

The  Dexter  is  a  vein  running  at  right  angles  to  the  foregoing,  and 
contains  a  similar  ore.     It  is  very  slightly  opened. 

The  Belfast  is  another  vein  running  northeast  and  southwest,  and 
dipping  northwest.  It  is  2  feet  wide,  and  contains  ore  somewhat  simi- 
lar to  that  of  the  New  Era.  It  is,  however,  more  quartzy  and  some- 
what colored  by  hydrated  oxide  of  iron  and  arseniate  of  iron.  The  small 
shaft  on  this  vein  has  produced  some  beautiful  specimens  of  wire-gold. 

The  Osinippa,  a  vein  containing  ore  very  much  like  the  foregoing, 
has  the  same  strike  and  dip,  and  is  1^  feet  wide.  The  quartz  is  porous 
and  brown,  and  contains  arseniate  of  iron.  In  the  10-foot  shaft  the  vein 
has  selvages  on  both  walls. 

All  the  foregoing  veins  lie  in  syenitic  granite.  The  Burro  and  Shelton 
are  two  adjoining  claims  on  the  same  vein,  both  1,800  feet  long.  The 
vein  occurs  in  granite,  is  2  J  feet  wide,  strikes  northeast  and  southwest, 
and  dips  steeply  northNvest.  The  ore  is  a  i)orous  quartz,  containing 
much  brown  hydrated  oxide  of  iron.  The  vein  is  opened  by  an  open 
cut  50  feet  long.  Three  tons  of  the  ore  taken  from  here  have  yielded 
$38  per  ton  in  the  arrastra  erected  close  to  the  vein  on  Arrastra  Creek. 
But  the  tailings  from  this  run  are  so  rich  that  a  good  color  can  be  ob- 
tained from  them  Avith  a  horn  spoo!i.  The  ore  contains  also  some  arsen- 
iate of  iron,  but  is  much  harder  than  that  of  the  veins  before  spoken  of. 

The  Young  Vulture  is  a  quartz  vein  in  granite  higher  up  the  creek 
from  the  last-named,  and  some  300  feet  above  the  level  of  the  valley. 
The  surface-quartz  is  brown  and  porous,  and  shows  arseniate  of  iron 
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and  copper  stains.  It  pans  well,  but  n  few  feet  down  in  the  prospect 
hole  galena  and  copper  pyrites  make  their  appearance.  The  vein  has 
large  cropping  in  spots  along  its  course,  but  is  generally  not  over  18 
inches  wide.     Its  dip  and  strike  are  the  same  as  that  of  the  ibregoing. 

The  Hagan,  Cliattahoochee,  Benton,  California,  Espinosa,  and  a  hun- 
dred others  are  newly  discovered  veins  in  the  district,  but  none  of  them 
have  as  yet  been  developed. 

The  veins  of  this  district,  it  will  be  noticed,  differ  from  those  of  the 
Bradshaw  district  in  their  country-rock  and  in  the  vein-matter  in  so  far 
as  it  contains,  with  a  single  exception,  no  lead  ores.  The  ore  is  also 
more  qaartzy  and  harder,  and  will  probably  always  have  to  be  worked 
by  stamp-mill  process,  for  which  the  facilities  in  the  district  are  satis- 
factory. The  two  districts  last  iinder  consideration  have,  singularly 
enough,  never  been  inlested  with  Apaches  since  their  organization, 
although  the  "Black  CaQon"  and  the  AguaFrio  Valley,  where  they  are 
found  at  all  times,  are  not  far  distant.  Between  thirty  and  forty  miners 
and  prospectors  were  employed  in  the  district  at  the  time  of  my  visit. 

I  have  since  been  informed  that  placers  have  lately  been  discovered 
in  the  "basin."  If  so,  they  cannot  be  of  large  extent,  as  the  valleys  are 
all  narrow,  and  without  bottoms  on  either  side. 

WalJcer  district. — This  district  is  named  after  the  pioneer  of  the 
Prescott  region,  Joseph  Walker,  who,  with  a  party  of  prospectors,  in 
1863,  followed  the  Hassyampa  Eiver  into  the  Sierra  Prieta,  and 
crossed  over  into  the  valley  of  Lynx  Creek,  where  they  found  rich 
placers.  These  diggings  have  been  worked  more  or  less  ever  since,  and 
support  quite  a  number  of  miners  at  the  present  time.  Most  of  the 
diggings  on  the  upper  creek  have,  however,  been  worked  over,  but 
lower  down,  where  the  valley  widens  out  considerably,  much  ground 
remains  to  be  worked.  The  diljficulty  in  this  lower  part  of  the  creek  is 
the  insufficiency  of  the  water  supply,  the  size  of  the  stream  being 
greatly  diminished  by  the  excessive  evaporation  going  on  during  most 
of  the  year,  where  the  valley  leaves  the  main  mountain  and  enters  the 
lower  foot-hills,  which  are  not  covered  by  timber.  The  material  of 
which  these  hills  are  composed,  the  metamorphic  slates,  cause  also  the 
loss  of  much  water  by  sinking. 

During  the  last  year  the  great  drought  has  hindered  placer  mining 
very  much,  and  none  of  the  four  hydraulic  claims  along  the  creek  have 
been  in  operation,  while  the  shallow  placers  have  been  worked  to  some 
extent  clurfng  about  four  months. 

A  great  many  quartz  veins  carrying  gold  have  been  located,  and 
more  or  less  opened  in  this  district,  but  few  were  being  worked  when  I 
visited  the  district,  and  both  mills  which  have  been  erected  here  were 
idle.  The  district  is  one  of  the  most  dangerous  in  regard  to  Indians, 
who  in  the  woods  and  behind  the  rocks  find  excellent  opportunities  of 
watching  and  waiting  for  a  good  chance  to  either  steal  the  stock  or  kill 
the  miners  themselves  with  impunity.  Both  of  these  perfornmnces  take 
place  only  too  often,  and  as  long  as  this  state  of  aftairs  lasts,  outside 
capital  will  be  slow  to  invest  here,  and  to  extend  a  helping  hand  to  the 
X)oor  miner.  Another  cause  of  the  stagnation  of  mining  here  is  the 
occurrence  of  sulphurets  at  inconsiderable  depth  in  the  veins,  which 
cannot  be  profitably  worked  with  the  present  high  cost  of  transporta- 
tion by  any  well  known  process. 

The  Flag  is  a  quartz  vein  at  the  head  of  Lynx  Creek  in  quartzite.  It 
strikes  northeast  and  southwest,  and  dips  85°  southeast.  The  ore  is  porous, 
and  of  brown  color,  and  has  a  width  of  14  inches.  The  vein  is  opened  by 
two  open  cuts  in  opposite  hill-sides,  and  was  worked  during  last  summer 
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by  Mr.  C.  Y.  Slielton,  who  beneficiated  the  ore  in  his  arra.stra  lower 
down  the  creek.  It  yields  handsomely,  bnt  is  not  near  as  rich  as  the 
ore  of  the  Vernon,  also  owned  by  the  same  gentleman,  who  preferred 
to  turn  his  attention  to  that  vein. 

The  Plymouth,  a  vein  in  the  granite  west  of  and  close  to  the  Eureka, 
mill,  is  opened  by  a  little  prospecting  shaft  10  feet  deep.  It  strikes 
northeast  and  southwest,  and  dips  95°  northwest.  There  are  two  bodies 
of  ore,  separated  by  a  horse  2'feet  wide,  exposed  in  the  shaft;  the  ore  on 
the  foot-wall  is  18  inches  wide,  and  that  on  the  hanging^ wall  5  inches. 
The  ore  is  iron-stained,  porous  quartz,  which  prospects  very  well,  but  an 
actual  working  test  has  never  been  made.  The  walls  are  smooth  and 
well  defined.  The  Vernon  is  parallel  to  the  foregoing,  but  dips  flatter. 
It  is  a  narrow  but  very  rich  vein.  The  width  of  pay-ore  is  in  most 
places  only  8  inches,  but  it  bulges  out  sometimes  to  two  feet.  It  is 
opened  along  its  strike  for  600  feet  or  more,  and  ore  is  taken  out  to  a 
depth  of  from  6  to  20  feet.  A  tunnel  125  feet  long  is  driven  in  on  the 
vein  from  a  ravine  near  the  northeast  end  of  the  claim,  which  cannot 
have  in  any  place  more  than  50  feet  of  stoping- ground  above  it.  The 
last  run  of  ore  from  this  mine  produced  in  Mr.  tShelton's  arrastra  from 
twelve  tons  a  little  less  than  $2,000.    The  gold  is  worth  $17  per  ounce. 

The  Box  Elder  is  located  on  a  hill  northwest  of  and  parallel  to  the  one 
on  which  the  two  last-mentioned  veins  are  located.  It  strikes  parallel  to 
those  just  described,  but  stands  vertical.  It  is  opened  for  500  feet  by  an 
open  cut,  and  here  entirely  stripped  of  decomposed  ore.  Its  width  here 
is  8  to  4  feet,  but  in  the  bottom  of  a  shaft  80  feet  deep,  near  the  north- 
east end  of  the  claim,  the  vein  has  widened  out  to  G  feet.  The  decom- 
posed ore  has  yielded  from  $25  to  $40  per  ton,  but  already  at  a  depth 
of  18  feet  sulpliurets  of  iron,  copper,  zinc,  and  lead  made  their  appear- 
ance. One  ])ortion  of  the  vein  4  inches  wide,  couvsists  of  solid  galena, 
and  at  least  20  inches  of  the  vein  consists  of  sulphnrets  sufficiently  con- 
centrated to  need  no  dressing  for  smelting.  At  least  50  per  cent,  of  the 
vein  are  sulphurets,  and  in  a  trial  during  last  summer  these  yielded  by 
roasting  and  subsequent  amalgamation  $35  per  ton,  although  the  roast- 
ing was  done  imperfectly.  To  Mr.  Tiernan,  who  conducted  the  test,  I 
am  indebted  for  this  information. 

About  50  feet  southwest  of  the. 80-foot  shaft,  the  vein  narrows  down 
to  a  few  inches,  .and  the  crevice  is  occupied  by  a  mixture  of  solid  galena 
and  copper  pyrites,  which  assay  $40  per  ton  in  silver,  and  contain  only 
a  trace  of  gold.  Only  25  feet  further  toward  the  southwest,  the  vein 
opens  out  again  to  1 J  feet,  and  carries  porous  quartz,  which  is,  however, 
also  poor  in  gold.  Further  on  the  contents  in  gold  increase  until,  at  the 
open  cut,  the  quartz  yields  as  above  stated.  The  original  location  is 
1,800  feet  in  length,  but  the  vein  has  been  traced  across  an  affluent  of 
Lynx  Creek,  and  on  the  opposite  hill,  where  it  is  2  feet  wide,  and 
shows  sulphurets  already  4  feet  from  the  surface.  This  vein  can  be 
worked  to  some  extent  by  tunnels  oh  its  course,  whi(;h  would  bring  in 
200  feet  of  stopiug-grouud  on  one  hill  and  100  on  the  other. 

The  Monitor  is  a  vein  between  the  Box  Elder  and  Vernon,  and  parallel 
to  both,  but  is  opened  further  to  the  northeast.  An  open  cut  30  feet 
long  exposes  a  vein  of  rather  solid-looking  quartz,  with  browm  spots  of 
iron  ore,  which  are  ricli  in  free  gold.  The  gold  is  of  fine  size,  like  that 
©f  all  the  Lynx  Creek  veins,  with  the  exception  of  that  from  the  Tie-Tio 
and  Accidental. 

The  Pine  Mountain,  an  irregular  vein  in  granite,  with  the  same 
general  strike  as  the  foregoing,  contains  quartz  with  coarse,  cubical  iron 
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pyrites,  and  macli  zinc-blende.    It  lias  been  tested  for  400  feet  in  length, 
and  has  not  yielded  more  than  $10  to  $12  per  ton. 

The  Tie  Tie  runs  nearer  north  and  south  than  the  remainder  of  the 
veins  of  this  district,  and  finally  turns  entirely  northwest  at  right  angles 
to  the  common  strike,  tying  together,  a^  the  miners  say,  the  other  veins, 
whence  its  name.  In  the  first-mentioned  portion  it  dips  east  S5°  and 
afterward  northeast.  It  is  open  on  the  southwest  end  of  the  location 
by  an  open  cut  50  feet  long  and  25  deep,  and  shows  an  irregular  crevice, 
with  many  horses  in  it.  In  the  shaft,  however,  the  vein  is  solid,  and, 
at  a  depth  of  18  feet,  4  feet  wide.  On  the  northeast  end  of  the  location 
it  is  opened  by  another  well-timbered  open  cut,  75  feet  long  and  20  feet 
deep,  and  here  the  vein-matter  varies  in  width  from  4  to  8  feet;  but 
there  are  also  several  horses  in  the  crevice.  No  sulphurets  have  yet 
been  struck.  The  decomposed  ore  contains  arseniate  of  iron,  and  has 
yielded  in  spots  $100  per  ton  in  arrastras.  The  last  ran,  however,  of 
ore  from  the  northeast  end  of  the  location,  yielded  only  $10  itev  ton  in 
the  Eureka  mill.  This  mill  is,  however,  very  imi)erfect,  and  it  is  more 
than  likely  tliat  much  of  the  gold  was  lost. 

The  Twin,  below  the  Tie-Tie,  on  the  same  hill,  has  the  usual  strike 
of  the  veins  in  the  vicinity,  northeast  and  southwest,  and  dips  south- 
east. It  is  opened  hy  two  small  shafts,  which  show  the  quartz  2  to  4 
feet  thick.  It  has  been  worked  in  arrastras,  and  is  said  to  have  yielded 
$40  per  ton. 

The  Henry  Clay,  opened  in  a  small  ravine,  is  a  contact  vein  between 
granite  and  greenstone.  It  is  2  feet  thick,  and  the  porous  quartz  shows 
galena  and  carbonate  of  lead.  It  contains  gold  and  a  considerable 
amount  of  silver. 

The  Billy  Pointer  Ledge  is,  considering  all  the  circumstances  con- 
nected with  it,  by  far  the  best  vein  in  the  district,  and  perhaps  the  most 
valuable  in  all  the  Prescott  region.  It  is  lower  down  on  Lynx  Creek 
than  all  the  foregoing,  and  close  to  the  stream.  It  lies  in  a  greenstone 
dike,  not  far  from  its  contact  with  the  granite  on  the  east,  strikes  north- 
west and  southeast,  and  dips  very  steeply  to  the  southeast.  The  main 
vein  is,  on  an  average,  4  feet  8  inches  wide,  but  it  has  side-veins  or 
branches  on  both  sides,  which  sometimes  run  along  with  it  8  to  16  feet 
oft"  on  either  side,  and  sometimes  join  it.  These  are  often  3  feet,  and 
never  less  than  2  feet  wide.  The  lead  was  discovered  and  located  by 
Wm.  Pointer,  familiarly  known  as  "  Uncle  Billy  Pointer,"  an  old  Colo- 
rado pioneer,  who  came  to  this  country  in  1863,  after  having  made  and 
lost  a  fortune  in  one  of  the  Gilpin  County  gold  leads,  which  to  this  day 
has  a  good  reputation.  Uncle  Billy  owns  400  feet  on  the  lead,  and  ever 
since  18C6he  has  worked  this  property  entirelj^  alone  ior  a  living.  He 
is  a  fine  specimen  of  a  Western  pioneer,  one  of  the  men  who  have  always 
kept  in  advance  of  the  railroads,  and  who  don't  feel  well  unless  separated 
from  civilization  by  hundreds  of  miles  of  Indian  country.  He  is  now 
quite  old  and  white-headed,  but  he  still  does  all  his  work  without  any 
aid  whatever.  He  sinks  his  shafts  and  mines  his  ore,  leaving  his  faith- 
ful dog  at  the  mouth  of  the  shaft  to  watch  for  Indians,  and  when  he  has 
dug  out  a  bucket-full  he  ascends  the  ladder  and  winds  it  up  himself. 
In  the  same  manner  he  takes  it  alone  to  his  arrastra,  which  is  close  by, 
and  grinds  his  own  ore  by  water-power,,  the  18-foot  wheel  of  which  was 
built  by  his  own  hands.  He  has  sunk  two  shafts,  one  34,  the  other  22 
feet  deep,  and  three  prospect  holes  of  10  to  12  feet  in  depth  on  the  main 
vein  and  its  branches.  In  all  of  them  a  splendid  body  of  porous  brown 
quartz  is  exposed.  A  horse  of  greenstone  met  in  one  of  the  shafts  cut 
out  again  in  a  few  feet.    None  of  the  ore  worked  so  far  has  yielded  less 
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than  $30,  nor  more  than  $42  per  ton,  and  between  these  two  figures  the 
whole  contents  of  the  vein  vary  in  different  places.  In  the  deepest 
shaft  snlphnrets  of  iron,  copper,  zinc,  and  lead  were  struck  at  a  depth 
of  30  feet,  and  in  the  bottom  of  the  same  shaft  they  are  7  feet  wide  and 
ver}'  solid,  so  that  they  would  immediately  furnish  material  for  smelting. 
In  one  of  the  side-veins  to  the  south  of  the  main  lead  occurs  a  G-inch 
layer  of  solid  galena.  In  1866,  the  first  year  of  his  working  the  vein, 
Uncle  Billy  took  out  $300;  in  1867,  1868,  and  1869,  $2,000 ;  and  in  1870, 
$1,200.  Oonsidering  the  circumstances  and  the  surrounding  difficulties, 
the  most  prominent  of  which  are  the  Indian  troubles  and  the  distance 
from  which  Mr.  Pointer  has  to  get  his  supplies,  (for  he  can  neither  plant 
anything  nor  raise  stock,)  this  yield  is  very  satisfactory.  Tliere  is  suffi- 
cient water  in  Lynx  Creek  at  this  point  to  run  the  arrastras  continually 
for  six  months  by  water-power;  and  Mr.  Pointer  told  me  that  in  one  year 
he  had  run  for  nine  months.  For  a  ten-stamp  mill,  driven  by  steam- 
power,  there  is  an  abundance  of  water  throughout  the  year.  I  am,  how- 
ever, inclined  to  believe  that  the  ore  of  this  lead  will  in  future  have  to 
be  treated  by  smelting ;  and  whenev'er  freights  will  become  sufficiently 
low  to  and  from  these  parts  so  that  the  base  metals,  lead  and  copper, 
will  pay  for  their  transportation,  this  vein  will  be  a  splendid  basis  for  a 
prosperous  mining  enterprise.  There  are  several  extensions  located  on 
this  lead,  one  of  200  feet  to  the  north,  and  one  of  800,  the  McClellan,  to 
the  south.  Both  of  these  have  been  worked  to  some  extent,  and  the 
value  of  the  ore  is  the  same  as  of  that  in  the  original. 

The  Accidental  is  another  very  good  vein.  It  is  located  east  of  all  the 
others,  on  a  high  hill,  on  the  opposite  bank  of  Lj^nx  Greek.  It  stands 
in  quartzite  slate  near  its  contact  with  gneissoid  granite,  and  runs  with 
it  in  the  usual  direction,  but  dips  85°  northwest.  This  lead  is  3  feet 
wide,  and  has  produced  some  of  the  richest  ore  in  the  district.  The 
quartz  is  i)orous,  and  shows  free  gold  to  the  naked  eye ;  that  from  the 
middle  open  cut,  which  is  30  feet  long  and  20  feet  deep,  and  from  the 
30-foot  tunnel  continuing  in  on  the  same  level,  has  yielded  as  high  as 
$100  and  $150  gold  per  ton  in  different  runs.  Besides  these,  there  is  a 
shaft  75  feet  deep  200  feet  higher  up  on  the  hillside,  which  was  intended 
to  strike  the  tunnel  ultimately.  In  its  bottom  the  vein  is  3.J  feet  wide, 
and  shows  snlphnrets  of  iron  and  copper  in  abundance.  Above  the 
shaft  there  are  several  open  cuts  from  10  to  15  feet  deep  and  600  feet 
long.  Another  shaft,  60  feet  deep,  is  southeast  of  the  one  just  men- 
tioned; it  has  also  struck  sulphuret.  Fifty  feet  below  the  first-named 
tunnel,  and  at  the  bed  of  the  ravine,  a  second  drift,  which  is,  singularly 
enough,  started  in  the  foot-wall,  is  driven  in  135  feet  and  cuts  the  vein 
near  its  end.  'The  ores  encountered  are  solid  sulphurets  of  iron  and 
copper,  which  would  yield  good  material  for  smelting  into  matte.  There 
occur  beautiful  crystals  of  carbonate  of  lead  and  galena  in  this  part  of 
the  vein.  This  tunnel  brings  in  about  140  feet  of  stoping-ground  at  the 
second  shaft.  The  vein  is  at  present  not  worked,  as  I  understand,  be- 
cause some  of  the  owners  are  not  willing  to  or  cannot  furnish  their  portion 
of  a  working  capital  to  erect  proper  reduction  works  for  the  sulphurets. 

The  Eureka  is  a  very  irregular  contact-vein,  between  granite  and 
greenstone,  on  which  an  incline  of  90  feet  in  depth  was  sunk.  The 
quartz  contains  coarsely  crystallized  iron  pyrites  and  little  gold. 

The  Deadvvood  is  parallel  to  the  former  in  granite,  and  carries  the 
same  poor  ore.  It  is  8  feet  wide,  has  the  usual  strike,  the  same  as  the 
foregoing,  and  dips  southeast.  Fligh  expectations  were  at  one  time 
entertained  in  regard  to  these  veins,  but  they  have  not  been  realized. 

The  Eureka  Mill,  on  upper  Lynx  Creek,  and  close  to  all  these  veins, 
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has  ten  stamps,  driven  by  steam-power,  and  no  apparatus  to  catch  the 
gold  besides  the  copper  phites  in  the  batteries.  I'ormerly  ai)rons, 
covered  with  copper  plates,  were  arranged  in  step-like  manner  outside  of 
the  discharges  from  the  mortars,  and  imperfect  concentrating  machinery 
was  erected  below  5  but  these  are  now  removed.  There  is  also  a  small, 
caved-in  reverberatory  and  an  arrastra  connected  with  the  mill.  It  has 
been  running  for  a  few  months  during  the  summer,  but  was  idle  during 
my  visit. 

The  Thunderbolt  Mill  is  about  two  miles  lower  down  on  Lynx  Creek. 
It  consists  of  a  thunderbolt  crusher  and  four  arrastras  run  by  steam, 
and  was  idle  when  visited  by  me.  The  whole  is  well  built,  and  ought  to 
reach  good  results  with  the  ores  of  the  district. 

Big  Bug  and,  Goodwin  districts. — These  districts  are  situated  about 
six  miles  east  of  the  last  described,  and  twenty  miles  from  Prescott  by 
trail,  while  by  wagon-road  the  distance  is  much  greater.  It  is  difficult 
at  present  to  draw  the  line  between  the  two,  but  both  are  located  on  the 
hills  along  the  banks  of  the  Big  Bug  Creek.  Some  placers  have  formerly 
been  worked  along  this  stream  and  its  branches,  but  I  am  not  aware 
that  any  mining  of  that  kind  has  been  carried  on  in  the  district  during 
last  year. 

Many  veins  occur  in  the  neighborhood,  and  a  numberof  them  have  been 
opened  and  worked  to  a  considerable  extent.  At  the  time  of  my  visit, 
however,  only  one  mine  was  in  successful  operation.  The  country  is 
considered  dangerous  on  account  of  the  Apaches,  whose  trails  lead 
across  it,  and  suffers  from  a  scarcity  of  water,  except  in  the  immediate 
vicinity  of  the  creeks. 

The  Big  Bug  vein  occurs  in  syenite,  less  than  one  mile  from  the  mill 
of  the  same  name.  It  is  a  two  to  four  foot  vein,  running  northeast  and 
southwest,  and  dipping  steep  to  the  northwest.  The  quartz  is  full  of 
patches  of  hornblende,  which  at  the  surface  is  decomposed,  imparting  a 
brown  rusty  color  to  the  vein.  Yellow  sulj)huret  of  copper  occurs  in  it 
in  irregular  spots  along  its  course,  and  these  portions  contain  gold. 
There  is  a  shalt  on  it  50  feet  deep,  and  some  small  levels  have  been  run 
from  it.  The  gold  extracted  from  this  ore  is  reported  to  have'been  much 
coarser  than  that  from  the  following  mine  5  it  is  not  in  operation  at 
present : 

The  Eugenia  (original  location)  is  not  in  operation  at  present ;  but  the 
extension  furnishes  the  ore  for  the  Big  Bug  Mill.  The  vein  is  worked 
by  Messrs.  Hitchcock  and  Gray,  the  latter  of  whom  is  the  superintend- 
ent at  the  works.  I  am  indebted  to  this  gentleman  for  much  valuable 
assistance  in  regard  to  the  examination  of  his  own  mine  and  mill,  as 
well  as  that  of  the  other  veins  in  the  district.  The  Eugenia  is  located  on 
the  high  hill  between  the  two  forks  of  the  Big  Bug  Creek,  and  the  shafts 
and  cuts  at  present  worked  are  not  more  than  one  and  one-half  miles 
above  the  mill.  They  are  all  on  the  top  of  the  hill,  the  highest  at  a 
point  350  to  400  feet  above  the  spot  where  the  right  fork  of  the  creek 
crosses  the  vein.  This  occurs  in  a  belt  of  metamorphic  slates,  which 
runs  northeast  and  southwest,  between  syenite  on  the  southeast  and  a 
dike  of  greenstone  on  the  northwest.  The  latter  is  very  close  to  the 
vein,  and  sometimes  sends  oifshoots  into  it,  forming  hard  horses.  The 
lead  strikes  with  thestratitication  of  the  slates,  and  has  often  a  very  slight 
dip  to  the  southeast,  while  in  places  it  appears  vertical.  The  original 
location  is  opened  by  a  tunnel  running  in  from  the  left  fork  of  Big  Bug 
Creek,  but  not  worked  now.  I  could  not  enter  this  tunnel ;  but  the  ore 
on  the  dump  shows  much  sulphuret  in  the  quartz,  which  is  said  to  assay 
well  in  gold,  and  the  quartz  has,  besides,  yielded  $13  per  ton  in  free  gold.. 
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At  present  this  portion  of  the  vein  is  not  worked.  The  mining  works 
of  the  extension  to  the  southwest  are  principally  on  top  of  the  hill, 
and  they  are  sufficiently  advanced  to  give  a  good  idea  of  the  character 
of  the  vein.  It  is  opened  and  prospected  by  actual  working  tests  for  a 
length  of  over  2,000  feet,  along  much  of  which  the  surface  ore  has  been 
stripped  by  open  cuts  down  to  the  siilphurets.  Besides  these  there  is  a 
shaft  on  the  top  of  the  ridge  65  feet  deep,  in  the  bottom  of  which  very 
solid,  line-gTained  sulphurets  of  iron,  without  a  trace  of  other  sulphu- 
rets,  were  met  with.  About  100  feet  to  the  southwest  of  this  shaft 
another  one,  53  feet  deep,  has  been  sunk,  which  also  struck  sulphurets; 
56  feet  further  on  another  shaft  is  sunk  to  a  depth  of  46  feet,  and,  120 
feet  still  further,  one  of  40  feet.  Some  of  these  shafts  are  connected  by 
galleries ;  at  other  points  the  connection  is  not  yet  established.  Below 
the  last-mentioned  shaft,  nearer  to  the  extreme  southwest  end  of  the 
claim,  several  prospecting  holes  and  a  shaft  30  feet  in  depth  are  located. 
Northeast  of  the  upper  shaft  are  several  more  prospecting  holes  and 
shafts,  one  of  them  50  feet  deep  and  sunk  to  the  sulphurets.  In  all 
these  openings  the  vein  is  found  of  a  uniform  character,  but  differs 
somewhat  in  size.  While  at  the  top  it  is  generally  narrow  and  split  up 
into  several  seams,  it  uniformly  becomes  wider  and  more  solid  toward 
the  bottom  of  the  shafts.  These  seams  vary  from  6  inches  to  2  feet  in 
width,  and  the  average  size  of  the  vein  may  be  put  down  at  2^  feet ;  still, 
the  existence  of  other  similar  seams  outside  of  this  fissure  is  evident 
by  the  croppings  to  its  right  and  left.  It  is  curious  that  the  veiii  was 
in  many  places  quite  unproductive  in  the  first  6  to  13  feet  from  the  sur- 
face, while  at  that  depth  well-paying  ore  was  always  reached. 

The  general  experience  has  been  that  the  narrower  the  pay-streak  the 
richer  the  ore.  A  great  deal  of  ore  has  been  'taken  from  these  open- 
ings. Ifc  is  very  soft,  consisting  of  a  loose  quartz,  colored  highly  by 
hydrated  oxide  of  iron,  and  associated  with  much  argillaceous  and  taleose 
matter  The  horses  of  slate,  which  often  occur  in  the  vein,  are  also  to 
some  extent  gold-bearing.  They  are,  hov/ever,  not  near  as  rich  as  the 
brown  vein  material,  but  they  cannot  be  well  separated  from  it,  and  are 
to  a  great  "extent  permitted  to  go  through  the  mill.  The  ore  is  so  soft 
and  easily  mined  that,  if  the  vein  happens  to  be  wide  in  his  front,  a 
man  can  easily  take  out  two  tons  per  day ;  the  general  average,  how- 
ever, is  a  little  over  one  ton  per  day  to  the  hand.  Where  the  sulphuret 
of  iron  has  been  struck  it  is  found  to  constitute  from  20  to  30  per  cent, 
of  the  ore  ;  and  in  the  bottom  of  one  of  the  shafts  is  a  streak  one  foot 
wide,  which  is  almost  nothing  but  i)yrites.  JSTothing  definite  is  as  yet 
known  in  regard  to  the  average  value  of  these  sulphurets,  but  assays  of 
unconcentrated  samples  have  gone  from  $10  upward,  so  that  the  con- 
centrated material  will  probably  contain  about  $40.  No  attempt  has, 
however,  as  yet  been  made  to  work  these  ores,  and  the  mill  runs  alto- 
gether on  free-gold  ores.  From  the  present  mining  works  an  excellent 
wagon-road  leads  down  the  hill  to  the  mill,  but  should  the  sulphurets 
prove  sufficiently  valuable  to  encourage  the  erection  of  the  proper  re- 
duction works,  these  ought  to  be  located  at  the  point  where  the  vein 
crosses  the  right  fork  of  Big  Bug  Creek.  There  is  a  splendid  mill-site 
at  this  i)lace,  and  the  water  supply  never  fails.  The  vein  could  then  be 
worked  from  a  tunnel  run  in  on  the  vein,  which  would  secure,  if  driven 
in  from  the  level  of  the  creek  at  the  point  under  discussion,  about  300 
feet  of  stoping  ground  above.  The  cost  of  transporting  the  ore  to  the 
mill  could  thus  be  reduced  to  almost  nothing. 

At  present  ten  men  and  a  foreman  are  employed  in  the  mine,  and 
these  supply  the  mill  with  ore;  but  little  can  be  done  with  this  force  to 
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secure  reserves.  Miniog  and  transporting  tlie  ore  to  the  mill  costs  now 
$4  50  per  ton,  and  the  milling,  including  superintendence,  &c.,  costs 
about  as  much  more.  A  detailed  statement  of  the  cost  of  labor  and 
material  will  be  found  farther  on. 

The  Big  Bag  Mill  has  ten  stamps,  and  copper  plates  inside  and  out- 
side the  mortars.  Those  outside  are  arranged  step-like,  nearest  to  the 
discharge ;  from  these  the  pulp  runs  over  an  inclined  plane,  about  14 
feet  long,  and  also  covered  with  plates.  Oatside  of  the  building  the 
pulp  runs  first  into  vats,  where  the  heavier  portion  settles  and  the  rest 
goes  iuto  the  creek.  There  is  also  an  arrastra  in  the  mill,  in  which  part 
of  the  tailings  caught  in  the  vats  are  ground  over,  and  a  little  more 
gold  is  thus  extracted.  The  whole  is  run  by  steam  The  arrangement 
of  the  mill  does  not  suit  the  ore.  While  it  contains  from  $20  to  $25  per 
ton  in  gold,  only  a  little  over  one-half  of  that  amount,  as  I  was  informed, 
about  $14  on  an  average,  is  saved.  The  gold  is  very  fine,  and  mostly 
in  the  form  of  thin  scales.  This,  of  course,  floats  easilj^ ;  and,  to  make 
things  worse,  the  talcose  and  argillaceous  matter  in  the  ore  still  more 
prevents  the  contact  of  the  gold  with  the  coi)per  j^lates.  It  has  been 
attempted  to  remedy  this  somewhat  by  using  a  great  amount  of  water 
in  the  batteries,  and  a  little  more  gold  has  thus  actually  been  obtained; 
but  at  the  same  time  this  rush  must  necessarily  also  carry  off  much 
gold,  and  by  panning  the  tailings  this  can  easily  be  seen  to  be  so.  The 
proper  way  to  work  the  ore  would  be  to  use  little  water  in  the  batteries, 
and  amalgamate  in  jiaus  ;  but  the  owners  hesitate  to  buy  pans  now,  and 
prefer  to  work  on  in  the  present  manner  .until  they  are  enabled  to  erect 
sulphuret  reduction  works  and  remove  the  mill  to  the  ijoiut  mentioned 
above. 

The  mill  employs  four  men  and  a  foreman,  who  is  also  a  machinist, 
and  reduces  from  11  to  13  tons  in  twenty-four  hours.  The  softness  of 
the  ore  wbuld  jjermit  the  reduction  of  a  much  greater  amount  of  ore  in 
that  time,  but  this  rate  has  been  found  to  be  the  most  economical  for 
yield. 

Cost  of  labor  and  material  at  Big  Bng. — Miners,  per  day,  $2  50,  and 
board  ;  mill-men,  including  engineers,  $2  50  per  day,  and  board  ;  board, 
per  day,  per  hand,  $1 ;  foreman,  per  month,  $100  ;  lumber,  per  mille,  $55 ; 
wood,  per  cord,  $3  ;  wrought  iron,  per  pound,  1(3  to-18  cents  ;  cast  iron,  12 
to  14  cents ;  quicksilver,  per  pound,  75  to  80  cents ;  corn,  per  pound,  7  cents. 
It  costs  about  $1  per  day  to  fee.d  a  horse  or  mule  in  the  stable ;  and  this 
must  be  done,  though  the  pasturage  in  the  whole  district  is  unsurpassed, 
on  account  of  the  Apaches.  The  daily  expenses  of  the  mill  and  mine  are 
from  $90  to  $100,  audit  is  entirely  due  to  the  very  economical  manage- 
ment of  Mr.  L.  C.  Gray,  that  the  enterprise,  in  spite  of  the  surround- 
ing dilnculties,  is  a  financial  success.  The  mill  has,  as  far  as  I  am  in- 
formed, only  stopped  twice  during  last  year,  both  times  a  short 
while  only,  and  on  account  of  the  extraordinary  drought. 

The  Galena  is  a  large  contact  vein  between  talc-slate  and  syenite, 
about  two  miles  northwest  of  the  mill.  It  strikes  northeast  and  south- 
west, and  dips  steeply  southeast.  There  are  three  shafts  sunk  on  this 
vein,  of,  respectively,  105,  GO,  and  50  feet,  all  located  within  a  distance 
of  300  feet.  The  ore  at  the  surface  is  an  iron-stained  quartz,  350  tons 
of  which  yielded  $10  50  per  ton.  The  ore  in  depth  is  quartz,  contain- 
ing a  mixture  of  sulphuret  of  iron,  copper,  zinc,  and  lead.  The  sul- 
phurets  of  75  tons  of  this  ore  were  concentrated  to  14  tons,  and  I  am 
informed  that  these  assayed  $580  per  ton.  This  is  certainly  an  extraor- 
dinarily high  yield,  and  at  that  rate  this  5-foot  vein  must  be  considered 
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a  fortune.   Nevertheless,  it  is  not  worked  now,  for  want  of  proper  apj)a- 
ratus  to  beneflciate  the  sulphurets. 

The  Pine-Tree  is  a  large  quartz  vein,  in  syenite  and  slate,  west  of 
the  foregoing.  The  croppings  are  from  2  to  10  feet  wide,  but  it  is  so 
little  o])ened  that  it  is  impossible  to  form  an  opinion  as  to  its  value. 

The  Dividend  vein  seems  to  be  a  continuation  of  the  Galena.  It  is 
in  line  with  it;  lies,  like  it,  between  syenite  and  talc,  and  dips  south- 
east. The  quartz,  however,  looks  white,  and  rather  dense  and  barren, 
though  it  contains  a  good  many  iron-stained  seams.  There  are  two 
shafts  on  it,  one  30  and  the  other  40  feet  deep.  No  sulphurets  have  as 
yet  been  struck  in  them.  Sixty  tons  of  the  surface  ore  were  worked 
four  years  ago,  which  yielded  $20  per  ton,  not  sufficient,  in  those  days, 
to  pay  for  working,  especially  as  all  the  ore  has  to  be  blasted.  There 
is  also  a  tunnel  driven  in  on  this  vein  from  the  valley  below,  which  is 
50  feet  in,  and  struck  sulphurets  of  iron  and  lead.  The  vein  is  here 
only  1^  feet  wide. 

The  ore  from  all  these  veins,  and  the  following  ones,  would  have  to 
be  transi)orted  to  Big  Bug  Creek,  to  work  it,  and  this,  together  with  the 
fact  that  it  would  have  to  be  blasted,  leaves  it  doubtful  whether  it 
would  pay  for  working  at  the  present  time. 

The  Ticonderoga  is  a  noted  vein,  the  ore  being  unusually  rich.  The 
vein  strikes  like  all  others,  dips  southeast,  and  is  1|  to  4  feet  wide.  It 
occurs  in  syenite,  and  has  a  thin  casing  of  talc-slate  on  the  hanging 
wall.  There  is  an  open  cut  and  a  tunnel  on  it.  In  the  latter  the  vein 
was  lost,  but  it  was  found  again  in  a  shaft,  sunk  from  the  tunnel  floor 
to  a  depth  of  35  feet.  The  quartz  remaining  in  sight  in  the  tunnel  is 
brown  and  porous,  and  shows  fine  free  gold  in  places.  A  four-stamp 
mill,  with  a  thunderbolt  crusher,  four  arrastras,  and  a  Hendy  concen- 
trator, all  driven  by  steam,  was.erected  at  the  mouth  of  the  tunnel,  in 
a  most  unfortunate  localit^^,  as  there  is  a  sufficiency  of  water  for  only 
one  month  in  the  year.  The  ore  worked  in  it  is  reported  to  have  yielded 
$100  per  ton.  The  mine  and  mill  have  changed  owners  lately,  and  Mr. 
Herbert  Bowers,  the  present  owner,  intends  to  remove  the  mill  to  the 
Agua  Frio,  four  miles  distant,  and  to  resume  work  on  the  vein. 

The  Independence  is  probably  the  northeast  continuation  of  the  last- 
described  vein.  It  shows  quartz  croppings  7  feet  wide,  on  which  two 
shafts  of,  respectively,  10  and  30  feet  deep,  have  been  sunk.  In  the  hitter, 
the  quartz  is  divided  by  a  horse  of  slate  into  two  parts,  of  IJ  and  4 
feet  in  width.  Most  of  the  quartz  is  dense  and  barren-looking,  but 
there  occur  porous  spots  here  and  there.  Two  and  a  half  tons  of  the 
ore  worked  in  an  arrastra  yielded  $55  per  ton. 

The  Chaparral  and  Oversight  are  two  veins,  both  slightly  opened,  in 
the  neighborhood.  The  last-named  was  discovered  last  summer,  and 
two  small  shafts  have  been  sunk  on  it,  which  show  7  feet  of  quartx. 
This  vein  dips  much  flatter  than  the  other  lodes  of  the  district,  not 
over  50°,  and  lies  entirely  in  metamorphic  slate.  The  ore  contains  slight 
copper  stains,  and  prospects  well  in  gold.  It  is  iutanded  to  transport  it 
to  the  Agua  Frio,  two  and  a  half  miles  distant,  for  reduction.  A  sample 
sent  to  San  Francisco  for  assay  yielded  $100  per  ton. 

The  Agua  Frio,  in  this  neighborhood,  is  quite  a  considerable  stream, 
and  all  accounts  agree  that  in  the  driest  season  it  will  furnish  130  inches 
•of  water.     It  is  intended  to  drive  the  machinery  to  be  erected  on  this 
stream  by  a  water-wheel. 

There  are  several  other  mining  districts  in  the  vicinity  of  Prescott, 
which  I  could  not  visit  j  but  those  described  are  the  representative  ones, 
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and  convey  an  accurate  idea  of  the  character  of  the  mineral  deposits  of 
this  region. 

Silver  Mountainis  a  district  fifteen  miles  southeast  from  theBradshaw 
Mountain,  which  contains  some  large  veins  carrying  silvjr  ores,  none  of 
which  are  now  worked. 

Fine  Grove,  an  old  district  at  the  foot  of  the  Bradshaw,  contains  gold 
veins,  which  are  not  worked  now. 

The  ohl  Bradshaw  distriGt,  in  Black  CaTion,  has  already  been  men- 
tioned in  the  preceding  pages. 

The  Leihy  copper  mines,  between  Prescott  and  Skull  Valley,  contain 
rich  decomposed  copper  ores  and  native  copper,  but  are  not  worked. 

The  United  States  mine,  a  galena  vein  carrying  silver,  is  in  the  same 
neighborhood.  There  were  three  shafts  suulc  on  this  vein,  of,  respect- 
ively, 40,  CO,  and  15  feet  in  depth.  The  vein  dips  45^  southeast,  and 
strikes  northeast  and  southwest.  The  ores  found  in  it  are  carbonates 
of  lead  and  galena.  The  bullion  smelted  from  this  ore  assays,  accord- 
ing to  a  certiiicate  of  the  San  Francisco  assaying  and  refining  works, 
$114  28  in  silver. 

Walnut  Grove  district,  northeast  of  Wickenburg  and  southwest  of 
the  Bradshaw  Mountain,  on  the  Hassyampa,  contains  some  rich  veins, 
at  least  one  of  which  is  now  worked  profitably.  This  is  the  Kainbow,  a 
vein  reportetl  to  be  4  feet  wide,  and  containing  ore  which  yields  $100  per 
ton.  There  is  an  incline  of  20  feet  in  depth  on  it,  and  a  tunnel  is  being 
run  toward  it,  which  at  last  accounts  was  in  80  feet,  but  had  not  reached 
the  vein.  The  ore  is  worked  in  arrastras.  jSTo  sulphates  have  as  yet 
been  found  in  the  openings.  Wood  and  water  are  abundant  in  this 
district. 

The  placers  at  Antelope  Hill,  south  of  the  Bradshaw  Mountain,  which 
caused  such  an  excitement  in  1804,  and  have  been  w^orked  more  or  less 
ever  since,  were  last  year  worked  by  only  a  few  Mexicans.  The  gravel 
has  to  be  "  dry-washed,"  as  it  is  on  top  of  the  hill  and  no  water  near  it. 
It  is  undoubtedly  the  product  of  local  disintegration,  and  the  gold  must 
come  from  veins  on  the  spot.  This  assertion,  in  view  of  its  former  great 
abundance,  may  seem  strange  to  those  who  are  not  aware  of  the  im- 
mense erosion  and  denudation  which  at  a  remote  period,  and  under 
j3limatic  conditions  entirely  different  from  the  present,  must  have  taken 
place  all  over  the  Territory  of  Arizona,  but  it  is  difficult  to  explain  this 
singular  occurrence  otherwise.  Lately,  public  and  private  advices  from 
the  Prescott  region  are  filled  with  glowing  accounts  of  the  discovery  of 
a  remarkably  rich  silver  lode,  a  short  distance  southwest  of  the  Brad- 
shaw Mountain,  and  the  equanimity  of  the  good  citizens  of  Prescott 
seems  to  be  considerably  disturbed  by  the  excitement  resultant  from  it. 
The  vein  is  called  the  Tiger,  is  said  to  be  4  feet  wide  and  extraordina- 
rily rich,  the  ore  assaying  as  high  as  $1,500  per  ton.  No  details  in 
regard  to  the  discovery  are  known  at  the  date  of  this  writing,  but  aU 
accounts  agree  as  to  the  richness  of  the  lead. 

Ma-rtinez  district. — The  mines  of  this  district,  more  familiarly  known 
as  the  Date  Creek  mines,  were  discovered  early  in  the  spring  of  1870. 
They  are  situated  tv/enty  miles  northwest  of  Wickenburg,  in  a  southerly 
spur  of  the  Martinez  Mountains.  The  surrounding  mesas  are  an  excel- 
lent grazing  country,  but  wood  is  scarce,  small  raesquite  and  paloverde, 
with  some  scrub-oak  and  a  few  cottonwoods  on  the  creek,  being  the  only 
trees  visible  as  far  as  the  eye  can  reach.  Martinez  Creek,  northeast  of 
the  mines,  furnishes  water  enough  for  arrastra  and  stamp  mill  purposes. 
The  Apache  Mojaves,  who  roam  over  this  country,  were  peaceable  at 
the  time  of  my  visit. 
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The  country  rock  of  the  district  is  a  coarse  granite,  in  which  occasional 
dikes  of  greenstone  and  greenstone  slate  occur.  It  is  full  of  veins,  some 
of  which  contain  porous,  iron-stained  quartz,  likely  to  contain  gold,  but 
the  majority  of  the  leads  are  composed  of  dense  white  quartz.  Yery 
little  work  is  done  in  the  district.  It  is  confined  in  almost  all  cases  to  the 
sinking  of  a  few  prospect-holes  on  the  leads,  which,  according  to  the 
district  laws,  are  sufficient  to  hold  the  claims  for  one  year.  The  excite- 
ment which  broke  out  in  the  neighborhood  upon  the  discovery  of  the 
district  was  principally  due  to  the  Mayflower,  which  showed  much  free 
gold  in  the  croppings. 

The  Mayiiower  location,  2,000  feet  long,  is  owned  by  Mr.  Harris  and 
others,  who  discovered  it  in  May,  1870.  The  granite  has  a  finer  grain 
in  the  vicinity  of  the  vein,  which  is  situated  on  the  side  of  a  mountain 
spur  about  125  feet  above  the  mesa  to  the  south  of  it.  The  vein  strikes 
northwest  and  southeast,  and  dips  about  45°  northeast.  This  strike,  it 
will  be  noticed,  is  exactly  at  right  angles  to  that  of  all  the  lodes  in  the 
different  districts  of  the  Sierra  Prieta.  The  croppings  of  this  lode  are  in 
most  places  porous  and  promising,  and  its  width  in  the  cross  cut  is  a 
little  over  4  feet.  A  little  shaft,  about  8  feet  deep,  was  sunk  in  it,  which 
struck  hard,  white,  barren-looking  quartz.  Still,  there  is  coarse  gold 
visible  in  this  in  some  spots.  Four  tons  of  the  cropi^ings  were  worked 
in  an  arrastra  erected  on  Martinez  Creek,  about  two  miles  distant,  and 
yielded  $105  per  ton.  Some  60  or  70  tons  of  the  ore  were  transported 
over  a  new  road,  fifteen  miles  long,  to  Wickenburg,  and  worked  in  the 
Hinton  mill,  and  the  result  of  this  crushing,  I  am  told,  was  very  unsatis- 
factory, the  amalgam  containing  much  iron  and  very  little  gold.  One 
reason  of  this  is  undoubtedly  the  fact  that  the  mill  was  run  for  the  first 
time,  after  having  been  idle  for  along  time. 

The  Queen  of  Palmyra  is  a  lode  parallel  and  below  the  Mayflower. 
Specimens  of  the  ore  assay  $52  in  gold,  and  show  carbonates  of  copper. 

The  Martinez  is  located  on  the  northeast  slope  of  the  same  hill  on 
which  the  foregoing  are  located.  It  is  4  to  6  feet  wide,  and  a  shaft  10 
feet  deep  is  sunk  on  it.  The  rock  prospects  well,  but  shows  sulphurets 
of  iron  already  at  this  small  depth.  There  is  a  spring  within  two  hun- 
dred yards  of  this  vein. 

The  Date  Creek  or  Gnome  is  two  hundred  yards  west  of  the  former^ 
on  the  same  slope,  but  higher  up.  It  is  3  to  4  feet  wide,  and  carries 
similar  ore  to  that  of  the  Martinez. 

Eeal  del  Monte,  one  mile  west  of  Mayflower,  and  only  one-half  mile 
from  Martinez  Creek.  It  is  15  to  18  inches  wide,  has  slate  casings,  and 
carries  the  best-looking  ore  in  the  district,  showing  much  free  gold. 
Two  specimens  from  this  vein  have  assayed,  the  one  $252,  the  other 
over  $000  per  ton. 

The  Montezuma  is  half  way  between  Camp  Date  Creek  and  Colom- 
ber's  ranch,  in  granite.  It  strikes  east  and  west,  and  dips  steeply  to 
the  north.  It  is  a  large  vein,  being  8  feet  wide,  and  the  quartz  is  dense 
and  iron-stained  on  the  surface.     There  is  little  work  done  on  it. 

The  Cornucopia.  This  large  vein  is  situated  three  miles  south-south- 
west from  Camp  Date  Creek,  near  a  spring,  and  in  a  depression  of  the 
ridge,  between  two  high  peaks.  The  croppings  protrude  8  to  10  feet 
above  the  surface,  and  form  a  high  wall  for  twelve  to  fifteen  hundred 
feet.  The  quartz  is  dense  and  contains  sulphurets  at  the  verj^  top. 
Specimens  are  reported  to  assay  $42  per  ton. 

The  Baena  Vista  is  a  vein  2  feet  wide,  situated  one  mile  southwest  of 
"Camp  Date  Creek;  it  strikes  northeast  and  southwest,  and  dips  north- 
west.   The  quartz  is  very  porous,  and  very  mucli  iron-stained,  and  assaya 
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of  specimens  from  tliis  lode  have  yielded  as  high  as  $250.  There  are 
no  developments  on  the  vein. 

The  Ziini,  a  lately  discovered  silver  vein,  six  miles  northwest  of  Camp 
Date  Creek,  is  2  to  3  feet  wide,  and  carries  galena,  copper  pyrites,  and 
fahlore.  The  ore  assays  very  high,  but  there  is  no  work  done  on  the 
vein  yet.  This  vein  is  not  in  Martinez  district  proper,  and  ^vas  discov- 
ered, on  a  scout  for  Indians,  by  a  military  detachment  from  the  i)ost. 

The  developments  of  the  Date  Creek  mines  are  not  sufficient  to  justify 
an  opinion  as  to  their  value.  At  the  same  time,  it  is  but  fair  to  say 
that,  to  within  a  month  or  two,  it  was  impossible  for  a  white  man  to  stay 
,in  these  mountains,  the  Indians  being  then  intensely  hostile.  At  the 
time  of  my  visit  seven  miners  were  employed  on  the  Mayflower,  and 
several  Mexican  pack-trains  and  wagons  were  engaged  transporting  ore 
to  Wickenburg  for  reduction. 

Wickenburg  district. — This  is  by  far  the  most  important  district  in 
Arizona  at  the  present  time,  and  yields  alone  about  one-half  of  the 
yearly  gold  product  of  the  Territory.  It  is  at  the  same  time  a  single 
mine  which  supplies  all  this  gold,  in  spite  of  the  most  serious  draw- 
backs which,  outside  of  the  mine  itself,  can  embarrass  a  mining  enter- 
prise. This  mine  is  the  Vulture.  The  Yulture  lode  was  discovered  by 
Henry  Wickenburg,  a  German,  who,  with  a  few  companions,  pros- 
pected in  this  neighborhood  in  the  fall  of  1863.  The  distan(;e  from  the 
vein  to  the  Hassyami)a  is  fourteen  miles,  and  there  is  no  water  in  its 
vicinity.  The  party  had  been  without  water  for  some  time,  and  were 
well  nigh  discouraged  5  so  that  when  this  monstrous  hill  of  quartz  was 
discovered  the  weary  prospectors  did  not  even  care  to  go  to  the  trouble 
of  examining  it.  Mr.  Wickenburg,  however,  did  so,  and  posted  his 
notice  at  once.  The  actual  discoverer  of  this  valuable  property  has  not 
had  much  benefit  of  his  good  fortune.  Like  nine-tenths  of  our  mining 
pioneers,  whose  energy  brought  to  the  world's  notice  the  hidden  treas- 
ures of  what  was  then  a  wilderness,  Mr.  Wickenburg  lives  now,  if  not 
in  needy  circumstances,  at  least  provided  with  less  than  an  average 
share  of  worldly  goods,  near  the  town  of  Wickenburg,  where  he  owns 
a  small  farm. 

The  Vulture  is  located  fourteen  miles  southwest  of  Wickenburg  and 
of  Vulture  City,  the  place  where  the  company's  reduction  works  have 
been  erected.  The  country  for  a  great  distance  in  all  directions  around 
the  mine  is  entirelj^  underlain  by  quartzites,  which  are  evidently  all 
metamorphosed  sandstones.  They  are  mostly  very  highly  colored  by 
oxide  of  iron,  dense,  hard,  and  exhibit  little  trace  of  stratilication  in 
most  localities,  while  at  others  it  is  quite  plain,  the  rocks  running  north- 
east and  southwest.  The  immediate  zone,  however,  in  which  the  Vul- 
ture lode  lies  is  one  of  talc-slate,  which  is  four  hundred  yards  wide. 
The  body  or  bodies  of  gold  quartz  lie  in  about  the  middle  of  this  belt, 
and  strike  and  dip  parallel  to  the  stratification  of  the  slates,  which  runs 
a  little  north  of  west,  and  dips  north-northeast  45°.  In  the  lowest 
levels,  however,  the  veins  show  a  tendencj^  to  assume  a  steeper  dip. 

The  croppings  of  this  remarkable  lode  rise  80  feet  above  the  level  of 
the  mesa,  at  their  foot,  and  form  quite  a  hill  for.  themselves.  The  bill 
on  which  they  occur  is  450  feet  long  on  the  line  of  the  strike  of  the  vein, 
and  250  feet  across  its  base.  Eighty-five  feet  in  width  of  this  is  vein- 
matter,  which  lies  between  well  defined  walls,  showing  clay  selvedges  in 
places.  These  become  more  distinct  in  depth,  when,  at  the  lowest  level, 
a  seam  of  grayish-black  clay,  10  inches  thick,  overlies  the  vein.  These 
croppings  at  the  surface  show  gold  everywhere ;  but  there  are  here  four 
distinct  quartz-layers  which  are  richer  than  the  remainder,  and  the  ore 
H.  Ex.  10 17 
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from  which  is  now  transported  to  the  company's  mill,  while  the  rest, 
which  does  not  bear  the  high  cost  of  transportation,  is  laid  aside  and 
piled  up  at  the  mine  for  future  use.  Of  this  latter  ore  there  are  outside 
of  and  in  sight  in  the  mine  at  least  160,000  tons ;  all  of  which  may  be 
safely  called  twelve-dollar  ore.  The  richer  portions  mentioned  above 
have  the  following  widths : 

Feet. 

The  " Eed"  or  "  Front  vein" 12 

The  " Middle  vein" : .       6 

The  "Blue  vein" 9 

The  "  Black  vein" 5 

Total  width  of  rich  ore  in  the  croppings 32 

These  are  not  mined,  but  quarried,  all  above  the  level  of  the  mouth  of 
the  main  shaft  being  taken  down  together.  Even  in  the  talc-slate 
horses,  between  the  pay-quartz,  is  gold,  as  I  have  satisfied  myself  by 
panning  when  on  the  spot.  This  slate  is  in  many  places  full  of  square 
cavities,  partly  filled  with  soft  brown  hydrated  oxide  of  iron,  evidently 
the  result  of  decomposition  of  crystalized  iron  pyrites.  But  there  are 
also  numerous  small  quartz-seams,  from  an  inch  to  one  foot  thick,  both 
in  the  horses  and  even  outside  of  what  are  considered  the  walls  of  the 
lode,  at  the  surface,  which  contain  much  gold. 

A  short  distance  below  the  level  of  the  mesa  there  is  suddenly  a  fault 
in  the  vein,  or  rather  in  the  four  splits  of  the  vein,  as  appearing  on  top ; 
the  part  above  this  line  being  thrown  a  considerable  distance  to  the 
south.  The  "  Black  vein"  runs  into  the  "  Blue  vein"  before  this  fault 
is  reached ;  the  "  Middle  vein  "  loses  itself  in  the  "  Front  vein,"  between 
the  70-foot  and  165-foot  levels,  and  the  "  Blue "  and  "  Front  veins"  ap- 
proach close  to,  and  finally  run  into  each  other  a  short  distance  below 
the  165-foot  level.  Here  the  dip  of  the  vein  becomes  somewhat  steeper, 
the  distance  between  the  walls  is  diminished,  and  at  the  240-foot  level 
the  thickness  of  the  vein  is  47  feet.  The  richest  ore  lies  here  nearest  to 
the  walls. 

The  reserves  in  the  upper  levels  are  not  as  rich  as  the  ore  taken  out 
heretofore,  still  an  immense  amount  of  fifteeu-dollar  ore  may  be  taken 
from  them  with  some  assorting.  The  vein  contracts  at  the  eastern  line 
of  the  claim  now  worked,  and  widens  out  towards  the  western  line ;  but 
here  the  quartz  becomes  nearly  barren. 

The  Vulture  Company  owns  500  feet  on  the  original  location,  but  the 
present  mining  works  are  altogether  located  within  300  feet  on  the 
course  of  the  vein.  When  the  present  comj)any  took  hold  of  the  mine 
it  was  in  a  very  bad  condition,  not  even  the  most  common  rules  of  min- 
ing engineering  having  been  followed  in  the  planning  and  execution  of 
the  work,  and  only  during  the  last  year  or  two  have  the  works  under 
ground  been  systematized  and  laid  out  with  a  view  to  permanent  pros- 
ecution of  the  work.  Whims  are  still  employed  to  raise  the  ore  from 
the  lower  levels,  and  the  absence  of  water  has  rendered  the  introduction 
of  pumps  unnecessary.  At  the  time  of  my  visit  the  lowest  level  reached 
was  245  feet,  and  the  ore  was  here  as  free  from  sulphurets  as  it  had 
been  near  the  surface ;  i.  e.,  it  contained  from  1  to  1^-  per  cent.  The  ore 
sect  to  the  mill  is  not  permitted  to  contain  less  than  $25  per  ton,  and 
much  of  it  yields  over  $30.  A  great  deal  of  this  is  taken  from  the 
quarry  on  top,  but  the  richest  ore  has  lately  been  struck  in  the  lowest 
levels,  where  assays  of  ore  from  the  incline  below  the  240-foot  level  yield 
over  $90  i)erton.    Mr.  Peter  Taylor,  the  mining  cai^tain,  writes  iu  a  late 
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communication :  "  Since  you  were  here,  I  drove  the  lower  incline  and 
struck  a  fine  body  of  ore,  which  belongs  to  the  '  Front  vein ;'  it  is  very 
much  decomposed,  and  much  easier  extracted  than  the  quartz  above. 
I  have  drifted  east  on  the  body,  and  am  now  in  50  feet,  at  which 
point  there  is  still  fine  ore  in  the  face  of  the  drift.  The  streak  of 
this  rich  pay-ore  lies  between  two  perpendicular  seams,  and  is  13  feet 
wide.  I  have  extracted  and  shipped  to  the  mill  unassorted  400  tons, 
which  have  given  fine  results.  I  am  now  sinking  a  winze  on  this  body, 
and  it  is  still  improviug."  Some  very  showy  specimens  have  been  ex- 
tracted from  the  body  referred  to  in  the  above,  and  the  latest  develop- 
ments in  the  winze  show  extraordinary  richness  of  the  quartz  throughout. 

Seventy  tons  of  quartz  are  forwarded  daily  by  mule  teams  from  the 
mine  to  the  mill,  fourteen  miles,  at  a  cost  of  $8  per  ton  by  contract. 
The  Hassyampa  is  the  only  stream  in  the  vicinity,  and  not  even  a  spring 
is  nearer  to  the  mine.  An  enormous  cost  of  transportation  is  thus 
forced  unto  the  enterprise,  and  the  bulk  of  the  ore  is  at  present  entirely 
useless.  It  is  proposed,  therefore,  to  bring  the  water  from  the  Hassy- 
ampa to  the  mill  in  pipes.  There  are  no  natural  difficulties  in  the  way 
of  accomplishing  this,  but  it  will  require  a  heavy  outlay  for  the  dam  and 
the  pipes,  and  will  probably  not  cost  less  than  $180,000.  Still,  even  at 
this  figure,  the  saving  on  transportation  alone  will  repay  the  outlay  in  a 
little  over  a  year,  not  to  mention  the  vastly-increased  amount  of  quartz 
which  will  then  be  available.  It  is  also  proposed  to  enlarge  the  forty- 
stamp  mill,  after  its  removal  to  the  mine  by  the  addition  of  sixty  stamps, 
all  of  which  can  undoubtedly  be  easily  supplied  with  ore.  The  mill  at 
Vulture  City,  one  mile  above  the  town  of  Wickenburg  on  the  Hassyampa 
Eiver,  contains  an  eighty-horse-power  engine,  a  Blake's  crusher,  40  re- 
volving stamps  of  650  pounds  each,  copper  plates  and  blankets,  and 
eight  of  Hendy's  concentrators.  It  is  in  excellent  running  order,  and 
crushes  from  66  to  70  tons  daily,  stopping  only  during  the  day-time  on 
Sundays  to  clean  up.  The  stamps  have  10  inches  lift,  and  the  best  re- 
sults are  claimed  to  be  obtained  by  running  them  at  the  rate  of  65 
strokes  per  minute.  The  concentrators  dress  the  sulphurets,  of  which 
there  are  not  more  than  1^  per  cent.,  up  to  15  per  cent,  only,  and  these 
are  separately  preserved  outside  of  the  mill  for  future  beneficiation, 
there  being  no  apparatus  on  hand  at  present  to  work  them.  Different 
assays  at  various  times  of  the  tailings  concentrated  to  the  percentage  in 
sulx)hurets  mentioned  have  yielded  from  $25  to  $91,  while  entirely  pure 
sulphurets  assay  $350  per  ton.  The  sluice-tailings  assay  $5  per  ton,  and 
are  also  thrown  up  below  the  mill  to  be  worked  over  in  the  future. 
There  are  between  75,000  and  80,000  tons  of  tailings  thus  saved,  at  least 
6,000  tons  of  which  contain  partly  concentrated  sulphurets.  Four  as- 
says of  average  samples  of  these  sulphurets  concentrated  during  two 
succeeding  weeks  gave  $75  and  $78  per  ton  for  the  first  week,  and  $42  50 
and  $45  50  for  the  next.  Besides  the  large  mill  building,  Mr.  B.  Sexton, 
the  efficient  manager  of  the  company,  has  erected  a  large  office,  store- 
house, assay-office,  containing  retort  and  melting  furnaces,  boarding- 
house,  sleeping  apartments,  and  the  necessary  outbuildings,  all  of  adobe 
and  with  shingle  roofs,  at  Yulture  City,  and  a  store,  office,  dwelling- 
house,  and  other  necessary  buildings  at  the  mine,  all  substantially  con- 
structed of  stone.  The  company  also  cultivate  a  garden  of  12  acres  in 
the  Hassyampa  bottom,  a  short  distance  below  the  mill,  in  which  they 
raise  all  the  vegetables  required  in  their  large  boarding-house.  The 
cooks  are  Chinese,  the  only  celestials  which  the  writer  met  with  in  Ari- 
zona, except  one  in  Arizona  City,  who  keeps  the  only  hotel  in  that  town. 

One  hundred  and  two  men  were  employed  at  the  .mine,  and  twenty- 
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four  at  the  mill,  one-half  of  the  latter  wheeling  quartz.  Twelve  to  thir 
teen  more  are  employed,  some  of  whom  work  on  the  ranch,  and  the  re- 
mainder are  mechanics.  The  common  wa^es  are  $70  per  month,  and 
board  is  deducted  at  $1  per  day.  Wood  is  scarce  in  the  vicinity,  and 
costs  about  $8  delivered  at  the  mill. 

The  cost  for  working  one  ton  of  ore  in  the  fall  of  1870,  taken  on  an 
average  during  one  month,  was,  according  to  data  kindly  furnished  by 
the  superintendent,  as  follows : 

Per  ton. 

For  mining $4  12 

For  milling 2  81 

For  hauling : .     8  00 

Total  expense 14  93 


About  2,000  feet  of  extension  are  taken  up  on  the  Vulture  lode,  800 
of  which  are  owned  by  the  Vulture  Company.  oSTone  of  these  extension 
claims  were,  however,  worked  in  1870.  Lately  the  papers  report  that 
parties  have  commenced  working  one  of  the  claims,  and  that  the  ore  is 
to  be  crushed  in  the  Hinton  ten-stamp  mill  at  Wjckenburg. 

The  road  between  Wickenburg  aiid  the  Vulture  mine  was  formerly 
very  dangerous  on  account  of  the  Apaches.  Many  attacks  were  made 
by  them  not  many  years  ago  on  men  and  teams,  and  generally  the  whites 
were  the  losers  in  life  and  property.  Lately,  however,  the  Indians  have 
kept  quiet  in  this  region,  except  in  the  immediate  vicinity  of  Wicken- 
burg, where  they  have  stolen  horses  and  cattle  several  times  during 
last  year. 

Unexplored  region. — Yavapai  is  by  far  the  largest  county  in  Arizona, 
and  not  more  than  one-quarter  of  its  area  has  been  explored.  That  part 
of  the  remainder  which  is  known  to  contain  the  precious  metals,  the 
country  south  of  the  Mogollon  range,  the  Sierra  Blanca  and  Sierra  Pi- 
naleiio,  have  been  occasionally  traveled  over  by  strong  military  parties, 
and  a  few  posts  have  lately  been  established  there.  One  or  two  pros- 
pecting parties  have  also  ventured  into  this  country,  but  were  com- 
pelled soon  to  retrace  their  steps,  the  Apaches,  whose  stronghold  this 
region  is,  harassing  and  annoying  them  continually.  No  permanent 
foothold  has  been  gained  by  th&  whites  upon  this  country,  but  those 
who  have  returned  from  there  report  gold  placers  northeast  of  the  Four 
Peaks,  situated  in  the  Sierra  PinaleQo,  forty  miles  from  Camp  McDowell. 
They  also  report  that  the  country  is  well  watered  and  wooded  through- 
out, from  the  Tonto  Basin  to  the  Mogollon  range  and  east  of  there.  In 
the  Pinal  Mountains  enormous  silver  lodes  are  claimed  to  have  been 
discovered  by  a  party  who  went  to  that  country  from  McDowell  in  No- 
vember, 1870,  and  specimens  of  the  ore  were  shown  to  me  at  Wicken- 
burg. The  ore  was  fahlore  and  copper-silver  glance,  and  if  the  re- 
ported size  of  the  vein,  50  feet,  is  not  greatly  exaggerated,  this  region 
will  probably  soon  be  invaded  by  large  numbers  of  miners.  The  most 
important  discovery,  however,  especially  in  regard  to  the  thirty-second 
parallel  railroad,  is  that  of  coal  in  the  southern  foothills  of  the  Sierra 
Blanca.  General  Stoneman's  party,  who  had  traveled  through  that 
country,  brought  specimens  of  this  coal  to  Tucson,  where  some  of  the 
members  of  the  party  showed  them  to  me.  It  is  a  highly  bituminous 
coal  and  seems  to  be  free  from  iron  pyrites,  if  examined  closely  under 
the  glass.  The  bed  is  reported  to  be  of  workable  size,  and,  according  to 
all  accounts,  must  occur  in  the  true  coal  measures. 
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Beds  of  lignite  are  known  to  exist  in  the  more  recent  strata  of  the 
northern  and  northeastern  plateau,  but  the  quality  of  the  coal  and  the 
size  of  the  seams  appear  to  give  little  satisfaction. 

MOJAVE   COUNTY. 

This  county  lies  along  the  Colorado  River,  between  Bill  Williams's 
Fork  on  the  south  and  a  line  drawn  east  from  the  Soaring  Eapids.  on 
the  north,  its  eastern  boundary  being  longitude  113°  20'.  Several  min- 
ing districts  have  formerly  been  formed  in  this  county,  but  in  none  of 
them  has  any  work  been  carried  on  for  several  years,  except  in  the  old 
Sacramento,  now  Hualpai  or  Wallapi  district^  which  was  reorganized 
on  the  conclusion  of  Deace  with  the  Hualpai  Indians  during  the  summer 
of  1870.' 

Tlie  Wauha  Yuma  district. — Located  in  the  northern  part  of  the  Aqua- 
rius range,  this  district  is  about  fifty-five  miles  from  the  Colorado  Eiver. 
It  contains  much  pine,  cedar,  and  some  walnut,  and  a  tolerable  supply 
of  water.  Many  locations  were  taken  up  here  before  the  breaking  out 
of  the  southern  portion  of  the  Hualpai  tribe  of  Indians,  and  several 
shafts  were  sunk,  the  deepest  on  the  Pride  of  the  Pines  and  the  Ben. 
Franklin.  These  proved  the  existence  of  true  veins  carrying  gold  and 
silver  in  the  granite,  but  hostilities  commenced  too  soon  to  permit  fur- 
ther development.  In  the  summer  of  1870,  when  the  northern  portion 
of  the  Hualpais  came  into  the  forts,  professing  to  desire  peace  henceforth, 
the  southern  part  of  the  tribe  refused  to  do  so,  and  they  have,  up  to 
this  time,  continued  their  depredations  along  the  Mojave  road,  thus 
preventing  a  resumption  of  mining. 

Sacramento  or  Hualpai  district. — This  is  the  only  mining  district  in 
Mojave  County  in  which  actual  work  is  carried  on  at  present.  It  is 
situate  on  the  western  slope  of  the  Cerbat  range,  thirty  miles  a  little 
north  of  east  from  Hardy ville  on  the  Colorado  JRiver.  The  range  here 
consists  entirely  of  granite,  syenite,  quartzite,  and  hornblende  slate, 
which  contain  an  abundance  of  quartz  veins,  carrying  lead,  copper, 
gold,  and  silver.  The  Hualpai  Valley,  east  of  the  range,  and  Long 
Valley,  west  of  it,  are  not  wooded,  but  are  thickly  covered  with  grass, 
which  ascends  to  the  highest  ridge  of  the  mountains.  In  the  ravines 
and  gorges  toward  the  top  of  the  ridge  much  cedar,  juniper,  and  nut 
pine  is  found;  and  on  the  east  slope  is  one  large  valley,  which  is  thickly 
covered  with  cedar  down  to  the  level  of  Hualpai  Valley,  and  on  the  side 
of  the  mountain,  facing  north,  timber  grows  in  abundance  from  top  to 
bottom.  This  district  is  also  better  supplied  with  water  than  most  of 
those  along  the  Colorado  Eiver,  nearly  every  gulch  containing  a  spring. 
The  water  is  excellent  until  it  reaches  the  lower  part  of  the  ravines, 
where  it  becomes  alkaline  and  sinks  soon.  There  is  one  small  creek  in 
the  district,  which  contains  running  water  at  all  times  of  the  year, 
except  in  the  very  dryest  seasons,  when  the  water  stands  in  pools  along 
its  bed,  sinking  and  reappearing  for  a  distance,  and  finally  being  lost 
altogether  in  the  sand  below. 

The  first  discoveries  in  this  district  were  made  in  1864,  and  already 
in  1866  work  had  to  be  suspended  on  account  of  the  hostility  of  the 
Indians,  who  killed  several  miners  and  drove  away  the  rest.  Since  the 
late  reorganization  many  of  the  old  leads  have  been  jumped  and  named 
according  to  the  fancy  of  the  claimants.  A  few  of  the  old  locations 
have,  however,  retained  the  old  names,  the  owners  having  been  on  their 
guard  to  at  once  take  the  necessary  steps  to  resecure  their  property  by 
complying  with  the  new  mining  laws.    In  visiting  the  district,  I  have 
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esamiuecl  ouly  those  veins  on  wliich  work  had  been  done  latel}^,  the 
shafts  of  the  others  being-  mostly  inaccessible  at  the  time. 

The  jSToodle  is  a  location  on  a  large  quartz  vein,  4  to  6  feet  wide,  whicli 
crops  out  like  a  wall  above  the  country  rock.  Syenite  forms  the  hang- 
ing, and  quartzite  the  foot  wall.  It  strikes  east  and  west  and  dips 
steeply  north.  Little  has  been  done  on  it,  but  in  a  small  cut  streaks  of 
galena  are  seen,  not  sufhciently  concentrated  on  top  to  encourage  mucli 
work.     A  good  spring  is  close  to  it. 

The  Woodwortb,  a  ledge  cropping  from  5  to  12  feet  high  above  the 
surface,  is  located  on  the  main  ridge  of  the  range,  and  has  been  traced 
some  distance  on  both  slopes.  It  strikes  east  and  west  and  dips  north. 
The  croppiugs  show  galena  all  over.  In  a  prospecting  shaft  6  feet  deep, 
the  vein  is  5  feet  wide  and  shows  two  streaks  of  more  concentrated 
galena,  one  4  to  6  inches  near  the  hanging  wall,  and  the  other  1  foot 
wide  on  the  foot  wall.  It  lies  in  fine-grained  syenite  and  is  easily  fol- 
lowed for  a  long  distance  toward  the  Hualpai  Valley.  There  is  plenty 
of  timber  all  around  it. 

The  Alcran,  one  of  the  veins  discovered  during  the  first  occupation 
of  the  district,  has  had  considerable  work  done  upon  it.  The  vein 
stands  very  nearly  vertical  in  syenite,  strikes  east  and  west  and  is  best 
exposed  on  the  eastern  slope  of  the  mountain.  The  shaft  sunk  on  it  is 
partly  filled  up,  and  only  for  a  distance  of  35  feet  preserved  so  that  the 
size  and  character  of  the  vein  are  plainly  visible.  It  is  here  3^  feet 
wide,  and  contains  above  quartz  with  carbonate  of  lead,  much  iron 
stained  and  containing  gold.  Lower  down  a  solid  mixture  of  galena 
and  dark  zincblende  occupies  the  fissure.  The  mouth  of  the  shaft  is 
from  1,600  to  1,800  feet  above  the  Hualpai  Valley.  The  neighborhood 
is  heavily  wooded,  but  water  is  one-half  mile  distant.  The  location  is 
within  two  miles  of  the  line  of  the  thirty-fifth  x)arallel  railroad. 

The  Hancock  or  Buckeye  is  also  a  vein  originally  discovered  in  1864, 
and  abandoned  in  1866.  This  is  a  small  vein,  being  only  4  to  8  inches 
wide.  It  stands  vertical  in  syenite,  strikes  east  and  west  across  the 
main  ridge,  and  has  been  followed  and  opened  by  prospecting  holes  for 
some  distance  on  both  slopes.  It  contains  copper-silver  glance,  galena, 
and  malachite,  the  former  ijredominating,  and  assays  high  in  silver. 
The  mineral  is  so  concentrated  that  it  would  probably  pay  to  mine  and 
ship  the  ore,  but  it  is  proposed  to  use  it  with  galena  in  smelting  fur- 
naces to  be  erected  below.    The  location  comprises  1,800  feet. 

The  Savage,  a  contact  vein  between  greenstone  porphyry  on  the  foot 
wall  and  syenite  in  the  hanging  walls,  is  located  on  the  south  side  of  one 
of  the  western  spurs  of  the  main  ridge  of  the  mountain.  Like  the  por- 
phyry dike,  which  cuts  through  the  syenite,  it  runs  east  and  west  and 
dips  north.  In  a  prospect  hole  6  feet  deep  the  vein  is  seen  to  be  2  feet 
wide.  The  croppings  are  a  soft  brown  quartzy  material,  and  immedi- 
ately below  the  surface  the  crevice  is  filled  with  a  mixture  of  carbonate 
of  lead  and  bunches  of  undecomposed  galena.  This  ore  is  sufficiently 
concentrated  to  be  at  once  available  for  the  furnace.  It  contains  suffi- 
cient oxide  of  iron,  argillaceous  matter,  and  quartz,  to  form  a  good 
slag.    Location  1,400  feet. 

The  Orphan  Boy  is  a  ledge  running  along  the  lower  side  of  the  por- 
phyry dike  just  mentioned.  It  is  little  opened,  but  shows  streaks  of 
galena  and  carbonate  of  lead  in  the  croppings  and  prospect  holes.  Lo- 
cation, 1,400  feet. 

The  CTnion  is  the  most  important  vein  of  the  district.  It  is,  like  the 
foregoing,  a  contact  vein,  porphyry  forming  the  hanging  and  syenite 
the  foot  wall ;  but  is  lower  down  the  hill.    It  also  strikes  and  dips  con- 
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formablo  to  all  the  others  in  the  district.  The  vein  is  from  G  to  12  feet 
wide  and  crops  out  boldly  above  tlie  surface.  There  is  a  shaft,  13  feet 
deep,  sunk  on  it  near  a  small  ravine  crossing  it,  and  an  open  cut  has 
lately  been  commenced  from  the  ravine  toward  the  shaft.  In  both 
these  openings  a  large  solid  body  of  galena  is  exposed,  the  greater  por- 
tion of  which  is  pure.  The  part  of  the  vein  near  the  foot  wall  contains 
an  admixture  of  some  copper  pyrites,  and  near  the  hanging  wall  is  a 
narrow  band  in  the  coarse-grained  galena,  which  is  finely  crystalline 
and  assays  very  high  in  silver.  There  is  no  gangue  whatever  in  this 
body  of  ore.  The  coarsely  crystalline  portion  of  it  assays  60  per  cent, 
lead,  $18  per  ton  silver,  and  $3  gold;  the  rest  is  zinc,  copper,  sulphur, 
and  some  iron ;  the  fine-grained  band  referred  to  above  has  yielded  in 
three  assays,  respectively,  $131,  $152,  and  $253  per  ton  in  silver,  but 
such  ore  is  limited  in  quantity. 

The  Union  is  one  of  the  veins  discovered  several  years  ago ;  and  work 
has  been  resumed  on  it  during  last  summer.  If  properly  worked  it  must 
prove  a  fortune  to  its  owners — the  ore  supx)ly  being  apparently 
unlimited. 

There  is  a  large  spring  in  the  ravine  immediately  by  the  side  of  the 
shaft ;  and  in  the  shaft  itself  is  much  water.  Plenty  of  timber  for 
mining  and  smelting  purposes  is  in  a  radius  of  three  miles  from  the 
mine,  but  the  best  timber  for  coal  is  higher  north,  in  the  Cerbat  Eange, 
and  in  the  next  mountain  chain  to  the  southeast. 

Some  2,000  feet  are  claimed  in  the  original  location  of  this  lode,  over 
1,400  feet  of  which  are  .owned  by  one  man.  There  are  several  exten- 
sions unopened. 

The  Bismarck,  immediately  above  the  first  spring  in  the  big  caiion 
directly  east  of  IJnion  Pass,  is  slightly  opened  and  shows  about  1^-  foot 
of  quartz,  through  which  much  galena  is  scattered,  and  10  inches  ot 
solid  carbonate  of  lead  and  fine-grained  galena.  It  runs  east  and  west, 
like  all  the  others.    Location,  1,400  feet. 

The  Antietam  is  a  copper  lode  3  feet  wide,  about  five  miles  north  of 
the  foregoing.  The  ore  is  very  rich  in  copper,  and  carries  much  silver 
and  a  little  gold.  A  shaft  40  feet  deep  has  been  sunk  on  it  formerly, 
but  work  has  not  yet  been  resumed. 

The  Blue  Bell,  Darby,  Daniel  Webster,  and  many  others,  are  locations 
formerly  made,  on  some  of  which  considerable  work  has  been  done. 
They  all  contain  gold  and  silver,  but  have  not  been  reopened  as  yet. 

The  Sacramento  district  is  better  situated,  in  regard  to  water  and  fuel, 
than  most  of  the  Colorado  Eiver  districts,  while  as  to  cost  of  transport- 
ation it  far  surpasses  the  mining  districts  of  Middle  Arizona.  Ore  can 
be  shipi^ed  to  Cottonwood  Island,  on  the  Colorado  Eiver,  for  from  $15 
to  $20  per  ton,  and  from  that  i^oint  to  San  Francisco,  by  water,  for  $20. 
This  is,  of  course,  still  high  freight,  but  by  smelting  the  ores  into  pig- 
lead,  in  which  the  silver  will  be  found  concentrated,  before  shipping, 
mining  in  this  district  can  well  bear  it.  Miners'  wages  are  from  $60  to 
$75  per  month  and  board. 

The  veins  of  the  Sacramento  district  strike  and  dip  different  from 
those  of  the  Sierra  Prieta,  anjj  have  a  different  character,  a  fact  which 
deserves  to  be  noted  as  x^robably  referring  them  to  a  different  age.  The 
country  rock  here  contains  no  olivine,  which  is  abundant  in  Middle  Ari- 
zona. I  am  inclined  to  believe  that  the  veins  of  the  Cerbat  Eange  are 
the  oldest. 

San  Francisco  district. — The  "Black  Mountains,"  described  in  a  former 
part  of  this  chapter,  have  a  small  group  of  hills  running  out  from  them 
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toward  the  southwest,  opposite  Hardyville,  on  the  Colorado  Elver.    In 
these  hills  the  San  Francisco  district  is  located. 

Several  of  the  lodes  discoverediu  it  raised  a  wild  excitement  at  the 
time  of  their  discovery,  and  the  "  Moss  lead,"  especially,  contributed 
much  to  this  when  it  became  known  that  several  liundred  pounds  of 
the  croppings  sent  to  San  Francisco  had  yielded  at  the  rate  of  several 
thousand  dollars  in  gold  per  ton.  At  present  not  a  single  vein  is  worked 
here. 

The  Moss  lead  is  a  large  quartz  vein  in  gray  felspathic  porphyry, 
running  northeast  and  southwest,  and  dipping  70°  southeast.  The  out- 
crop of  this  remarkable  ledge  stands  like  a  wall  above  the  country  rock; 
is  12  to  30  feet  wide,  and  can  be  followed  with  the  eye  for  more  than  a 
mile.  Much  work  has  been  done  here  in  tunnels  and  shafts  with  a  view 
to  strike  the  vein  at  a  little  over  100  feet  below  the  croppings ;  but  the 
tunnel  has  never  struck  the  vein,  and  only  one  of  the  shafts  has  reached 
it.  In  its  bottom  is  said  to  be  good  ore.  The  tunneling  works,  as  well 
as  one  of  the  shafts,  are  remarkable  specimens  of  mining  engineering, 
such  as  have  ruined  many  other  mining  enteri^rises,  besides  the  one 
under  discussion,  in  the  West.  The  tunnel  was  started  in  from  a  ravine 
below  the  foot  wall  of  the  vein,  and  run  for  a  long  distance  obliquely 
toward  it,  so  that  it  might  have  reached  the  vein,  if  continued  in  that  di- 
rection, in  about  2,000  feet;  while,  if  the  direction  had  been  taken  from  the 
start  at  right  angles  to  the  vein,  the  distance  to  be  traversed  would  not 
have  been  more  than  300  feet.  After  having  driven  the  tunnel  far  into 
the  porphyry  in  the  direction  indicated,  the  second  mistake  was  made  by 
coming  back  some  30  feet  from  the  end  of  this  drift  and  starting  another 
one  in  its  left  side  at  right  angles  to  the  former  direction,  instead  of  ob- 
liquely and  at  right  angles  to  the  vein.  This  has  never  reached  the 
vein,  but  an  air-shaft,  the  top  of  which  is  close  to  the  hanging  wall  of 
the  vein,  shows  the  tunnel  face  to  be  close  to  it.  A  winze  is  sunk  in 
the  first  tunnel  and  one  in  the  drift  at  right  angles  to  it,  for  what  pur- 
pose cannot  be  imagined,  as  the  vein  dips  away  from  the  tunnels.  Many 
crosscuts  in  the  porphyry  are  also  made  from  the  tunnel,  partly  run- 
ning parallel  to  the  vein  and  partly  at  right  angles  to  it,  but  none  reach 
it.  One  shaft  is  sunk  in  the  foot  wall  of  the  vein  from  the  surface,  and 
has,  of  course,  never  struck  it ;  while  another  one,  in  the  hanging  wall, 
has,  as  before  mentioned,  reached  it  at  a  depth  of  80  feet.  Whoever 
planned  these  works  must  have  evidently  seen  drawings  of  mining 
works  in  depth,  without  understanding  their  import. 

A  portion  of  the  outcrop  has  been  quarried  and  worked  in  the  mill  of 
the  company  at  Hardyville,  on  the  Colorado,  nine  miles  off.  The  re- 
turns were  not  satisfactory.  The  gold,  though  abundant  and  showy  in 
spots,  seems  to  have  been  badly  distributed.  The  assay  record  at  the 
mill,  at  least,  indicates  this.  The  quartz  is  dense,  slightly  iron-stained, 
and  looks  more  like  a  metamorphosed  sandstone  than  like  gold  quartz. 
It  contains,  at  the  croppings,  patches  of  heavy  spar  and  felspar.  Jl^Tever- 
theless,  it  cannot  be  said  that  the  working  of  the  vein  has  proved 
against  its  value,  for  the  vein,  beyond  a  single  spot  at  the  croppings, 
has  never  been  worked. 

An  excellent  stone  boarding-house  was  erected  near  the  mine  by  the 
company ;  also,  the  necessary  blacksmith  shops,  &c. 

The  road  from  the  mine  to  the  mill  leads  down  a  broad  arroj-o,  with 
very  sandy  bottom  throughout.  The  mill  buildings,  dwelling-houses, 
assay  office,  carpenter  shop,  &c.,  are  all  constructed  of  adobe,  and  have 
shingled  roofs,  the  shingles  for  which  had  to  be  brought  many  miles 
from  Central  Arizona.    The  mill  has  ten  stamps,  four  pans,  two  wooden 
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and  one  small  iron  settler,  and  is  run  by  a  30-liorse  power  engine,  which 
also  pnm]is  the  water  up  into  a  tank  above  the  mill  from  the  Colorado 
Eiver.  Although  the  machinery  has  been  idle  for  several  years  it  is 
■well  preserved  and  ready  for  use  at  the  shortest  notice.  There  is  a 
large  supply  of  firewood  piled  up  at  the  mill. 

The  Southern  Cross  is  a  vein  upon  which  more  work  has  been  done 
than  upon  all  the  others  in  the  district  together.  About  $70,000  has 
been  expended  in  tunneling  and  shafting,  ail  of  which  is  well  planned 
and  executed,  but  it  establishes  beyond  a  doubt  that  the  Southern  Cross 
will  never  support  a  prosperous  enterprise.  It  is  located  exactly  west 
of  Beale's  Pass  in  the  Black  Eange,  in  the  same  group  of  hills  as  the 
Moss  lode,  but  one  and  one-half  miles  southeast  of  it.  The  vein  runs 
northeast  and  southwest,  dips  60°  northwest,  and  is  8  feet  wide.  Several 
side  veins,  like  the  Michigan,  Silver  Witch,  and  Gould  and  Curry,  run  into 
the  main  vein.  The  first-named  of  these  was  1  foot  wide,  an4  contained 
a  rich  chimney  of  silver  ore,  75  feet  in  length  and  15  to  20  feet  deep, 
which  has  been  taken  out  and  milled  in  the  Moss  Mill.  The  yield  was 
about  $18  per  ton,  while  the  inilp  assays  were  over  $30.  There  are  five 
long  tunnels,  four  of  which  are  driven  on  the  course  of  \the  vein  at  dif- 
ferent levels  below  the  top  of  the  ridge  ;  the  fifth,  the  Parson,  is  driven 
at  right  angles  to  the  vein,  and  if  it  had  reached  it,  would  have  tapped 
it  at  500  feet  below  the  outcrop.  The  length  of  the  tunnels  is  as  follows : 
Parson, 600  feet;  Michigan,  700 feet;  Tom  Paine, 500  feet;  Dodd,  125  feet; 
and  one  without  a  name,  90  feet.  There  are  also  five  shafts  sunk  on  the 
ledge,  of  the  aggregate  depth  of  260  feet.  The  vein  is  continuous,  stands 
in  a  light-colored  porphyry  and  consists  of  very  white  quartz  with  baryta, 
felspar,  fluor-spar,  (green  and  violet,)  and  great  masses  of  manganese-spar ; 
it  also  contains  here  and  there  manganese  in  the  form  of  manganite. 
Silver  ores,  containing  gold,  were  found  in  stripes  and  spots  in  the  main 
vein,  but  were  rare,  though  rich  when  found.  The  character  of  the 
gangue  of  this  vein  is  eminently  that  of  a  true  silver  vein,  but  the  occur- 
rence of  the  metal  is  too  rare  and  spotted  to  make  a  continuance  of  the 
work  desirable. 

The  Queen  of  the  Pacific  is  an  extension  of  the  foregoing.  About 
$10,000  have  here  been  expended  in  shafting  and  tunneling,  but  nothing 
different  was  elicited  from  the  experience  in  the  Southern  Cross. 

The  Leland,  five  miles  south  of  the  above,  and  the  Mitchell,  IJ  miles 
from  the  Leland,  are  both  gold  lodes.  Considerable  work  has  been  done 
on  both,  but  unsuccessfull}^  The  company  owning  the  latter  erected  a 
mill.  Thunderbolt  crusher,  and  pans,  six  to  eight  miles  from  the  mine  in 
the  Colorado  bottom,  but  the  ore  brought  to  it  gave  unfavorable  results. 
The  abandonment  of  all  these  mines  was  hastened  by  the  outbreak  of 
the  Hualpai  Indians  in  1866. 

Along  Silver  Creek  (the  ravine  in  which  the  road  from  the  Moss  lode 
to  the  Colorado  is  located,  and  which  contains  running  water  at  its  up- 
per end  for  some  distance)  the  ruins  of  Silver  City,  a  once  populous 
town,  are  yet  standing.    There  is  not  a  soul  living  there  at  present. 

PAH'UTE   COUNTY. 

This  county  forms  the  northwestern  comer  of  Arizona  Territory,  and 
is  bounded  by  Mojave  County  on  the  south,  and  by  Yavapai  on  the  east. 
In  this  county  occurs  the  wonderful  "  Great  CaQon  "  of  the  Colorado, 
and  the  hardly  less  sublime  gorges  through  which  the  Diamond  Eiver 
finds  its  way  to  the  Colorado.  In  the  part  of  the  county  which,  if  the 
cession  of  a  portion  to  ifevada  is  to  be  considered  as  final,  remains  with 
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Arizona,  no  mines  are  at  present  known  to  exist.  The  country  is  de- 
scribed by  the  few  explorers  wlio  have  traversed  it,  as  extremely  barren 
and  desolate,  destitute  alike  of  vegetation  and  water,  except  near  the 
rivers.  On  the  west  bank  of  the  Colorado,  however,  is  a  locality  which 
promises  to  contribute  largely  to  the  product  of  precious  metals. 

JEl  Dorado  district. — This  district  lies  immediately  on  the  Colorado 
Eiver,  in  the  low  hills  at  the  base  of  the  Black  Mountains,  which  here 
cross  the  Colorado.  The  porphyries  and  trachytes  of  the  main  ridge 
are  here  accompanied  by  metamorphic  slates  leaning  against  them,  and 
here  on  the  western  slope  of  the  range  occur  a  number  of  veins  con- 
formable in  strike  and  dip  with  the  slates.  The  gangue  of  the  veins  is 
quartz  and  calcspar,  and  there  is  much  slaty  matter  scattered  in  them. 
The  ores  are  horn-silver,  vitreous  silver,  stephanite,  and  fahlore,  associ- 
ated with  ores  of  copper,  antimony,  lead,  and  iron  pyrites.  The  ores 
also  contain  some  gold. 

The  Techatticup  is  the  principal  vein  of  the  district.  It  varies  from 
7  to  9  feet  in  width,  and  the  mineral  is  mostly  distributed  through  the 
lode  in  small  pockets.  The  vein  was  attacked  in  various  places,  and 
sunk  upon  to  a  depth  of  150  feet.  At  the  surface  much  chloride  of  sil- 
ver, averaging  $65  to  $70  per  ton,  was  found,  but  with  depth- the  base 
metals  became  more  frequent,  and  the  average  value  of  the  ores  receded 
to  $45. 

This  company  erected  a  mill  at  the  Colorado  Eiver,  and  prospered  as 
long  as  the  free  surface  ores  had  to  be  worked.  But  when  the  sulphur- 
ets  and  antimonious  ores  hadtobeencountered,  the  results  were  unsatis- 
factory. Eoasting  the  ores  preparatory  to  milling  would  obviate  all 
difficulties  in  this  respect,  but  as  yet  no  apparatus  has  been  erected, 
and  the  mill  has  been  idle  during  the  greater  i)art  of  last  year. 

It  is  reported  that  the  company  intended  to  resume  operations  at  an 
early  day,  and  there  is,  indeed,  no  reason  for  discouragement.  One  of 
Mr.  Stetefeldt's  chloridizing  roasting  furnaces  erected  in  this  district 
would  soon  restore  the  good  name  which  the  mines  here  enjoyed  previ- 
ous to  the  stoppage  of  the  mill. 

There  are  several  other  veins  in  the  district  on  which  w^ork  has  been 
done,  but  none  of  them  have  been  in  operation  during  the  last  year. 

On  the  Eio  Virgen,  not  far  from  its  banks,  and  not  more  than  thirty 
or  forty  miles  from  the  Colorado,  occur  the  immense  deposits  of  solid 
rock  salt,  specimens  of  which  are  distributed  all  over  the  United  States. 
I  was  sorry  not  to  be  able  to  visit  this  interesting  locality.  Several  tons 
of  the  salt  which  I  saw  at  Hardy ville  were  entirely  pure,  and  the 
blocks  were  only  covered  Avith  mud  on  the  outside.  They  were  not 
taken  from  the  main  solid  deposit,  but  gathered  up  around  its  edges, 
where  they  were  scattered  in  the  plain. 

YUMA  COUNTY. 

Lying  south  of  Mojave  County,  and  extending  from  Bill  Williams's 
Fork  to  the  Sonora  line,  and  from  the  Colorado  to  the  southern  contin- 
uation of  the  eastern  line  of  Mojave,  this  county  forms  the  southwest 
corner  of  the  Territory.  It  is  entirely  underlain  by  Quaternary  and  Ter- 
tiary strata,  which  surround  a  great  many  mountain  ranges,  all  running 
northwest  and  southeast,  and  consisting  of  erupted  rocks.  With  the 
exception  of  the  Colorado  and  Gila  bottoms,  and  the  first  terraces  above 
them,  the  country  is  nearly  destitute  of  trees,  and  the  great  bulk  of  it 
contains  little  pasturage.  Very  little  water  exists  away  from  the  two 
rivers  and  Bill  Williams's  Fork,  but  the  mountain  chains  are  rich  iik 
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minerals,  and  their  contiguity  to  tbe  Colorado  renders  shipping  of  the 
base-metal  ores  profitable. 

Williams^s  ForJc  district. — This  copper  district  contains  perhaps  the 
richest  copper  ores  in  the  world.  It  is  located  twelve  miles  from  the 
Colorado  Kiver  along  both  banks  of  Bill  Williams's  Fork  and  one  hun- 
dred and  eighty  miles  north  of  Arizona  City.  There  is  a  sufdciency  of 
poplar,  mesquite,  and  willow,  in  the  vicinity,  for  smelting  purposes,  and 
plenty  of  water. 

Owing  to  the  low  price  of  copper,  very  little  has  been  done  here  of 
late  years,  and  no  new  developments  have  been  made  since  Mr.  J.  Eoss 
Browne  made  his  report  of  this  district  in  1808.  To  his  description  of 
the  copper  deposits  of  this  region  I  have  only  to  add  the  following : 
Protogine,  granite,  syenite,  and  basalt,  with  red  conglomerates  and  sand- 
stones, are  the  rocks  of  the  district.  The  copper  deposits  have  all  heavy 
gossan  outcrops,  which  have  to  be  sunk  upon  for  some  distance,  before 
the  decomposed  ores  of  copper  are  reached.  These  are  of  high  grade 
and  of  great  variety,  comi^rising  almost  all  the  known  kinds.  Of  sul- 
phurets  both  the  gray  and  the  yellow  occur. 

The  Planet,  Eliza,  and  Knowles,  Martin  &  Co.'s  mine  are  the  most 
noted.  Thousands  of  tons  of  high-grade  ore  (above  30  per  cent.)  have 
been  shipped  from  them,  and  many  tons  of  the  lower-grade  ores  have 
been  smelted  in  a  single  smelting,  into  "  black  copper,"  in  the  district, 
and  then  shipped  to  San  Francisco.  At  the  time  of  my  visit  to  Arizona 
only  a  few  men  were  in  the  district  to  watch  the  furnaces  and  other 
property  of  the  companies,  and  no  work  had  been  done  at  the  mines 
during  the  year. 

At  Empire  Flat,  ten  miles  lower  down  the  river,  and  close  to  it,  occurs 
a  group  of  veins  in  metamorphic  slates  and  granite,  which  are  rather 
peculiar  in  the  arrangement  of  the  ores  they  contain.  They  consist  of 
layers  of  quartz  in  the  vein,  which  carry  gold,  while  the  adjoining  lay- 
ers are  rich  decomposed  ores  of  copper. 

The  Los  Angeles  has  an  iron  cap  of  two  to  three  feet  in  depth,  part 
of  which  contains  gold.  Below  this  occur  nests  of  green,  blue,  black, 
and  red  copper  ores,  sometimes  very  large.  The  brown  ores  between 
these  nests  contain  gold,  sometimes  as  much  as  $300  per  ton.  All  the 
work  done  on  this  vein  is  near  the  surface. 

The  Challenge  contains  less  gold,  but  the  decomposed  copper  ores, 
many  tons  of  which  have  been  shipped,  contain  up  to  40  per  cent,  of 
copper. 

At  Kangaroo  Hill  a  gray  limestone  contains  many  narrow  seams  of 
brown  hydrated  oxide  of  iron  which  carries  gold. 

The  veins  at  Empire  Flat,  containing  gold,  are  mostly  in  talc  and 
clay  slates,  A  record  of  assays  of  ores  from  this  place  was  exhibited  to 
me,  many  of  which  showed  $140  gold  per  ton,  and  some  copper  ores, 
containing  from  23  to  44  per  cent,  of  copper,  yielded  from  $122  to  $170 
per  ton  in  gold.  The  copper  ores  were  shipped  from  the  river  to  San 
Francisco  at  a  cost  of  $18  per  ton,  while  the  hauling  to  the  river  cost  $10. 

La  Paz  district. — A  granite  range  six  miles  northeast  of  the  town  of 
La  Paz  contains  this  district.  The  road  to  it  leads  over  a  hard  mesa, 
and  passes  at  the  so-called  water-tank,  four  miles  from  La  Paz,  an  inter- 
esting locality.  At  this  place  the  bed  of  a  ravine  is  about  25  feet  below 
the  surface  of  the  mesa  and  in  its  sides  a  white  limestone,  striking  north- 
west and  southeast  and  dipping 25°  southeast,  is  exposed,  resting  directly 
on  the  granite ;  it  is  14  to  16  feet  thick,  and  the  lower  portion  of  the 
bed  contains  fragments  and  seams  of  the  erupted  rock.    It  is  to  be  re- 
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gretted  that  no  fossils  occur  in  this  limestone ;  but  its  litliological  char- 
acter refers  it  to  a  recent  epoch. 

Two  miles  farther  east,  on  the  southwest  slope  of  a  bold  ridge,  and 
running  along  it,  occurs  the  Conquest  lode.  A  belt  of  talc-slate,  about 
50  feet  wide,  runs  here  through  syenite  in  a  northwest  and  southeast  di- 
rection, dipping  20°  northeast  into  the  hill.  In  it  occur  seams  of  quartz, 
sometimes  running  apart  from  each  other  and  parallel,  and  then  joining 
again,  but  the  main  direction  is  always  parallel  to  the  slates.  This 
quartz  is  in  places  surprisingly  rich  in'  gold.  The  southeast  end  of  the 
claim  is  about  275  feet  above  the  bottom  of  the  ravine.  Progressing 
from  here  toward  the  other  end  of  the  claim,  the  following  work  has 
been  done  on  it : 

The  discovery -hole,  10  feet  deep  at  this  end,  shows  three  seams  of  quartz 
of  respectively  2  feet,  1  foot,  and  6  inches  width,  with  horses  of  slate  be- 
tween, making  the  whole  width  of  the  vein  at  this  point  about  7  feet.  The 
quartz  is  mostly  dense  and  white  here,  only  the  middle  seam  being  porous 
and  iron-stained.  The  next  openin  g  is  30  feet  to  the  northwest,  6  feet  deep, 
and  shows  the  same  arrangement  of  the  seams.  One  hundred  feet  far- 
ther are  three  small  shafts,  exposing  the  same  character  of  the  vein.  In 
the  open  cut  and  15-foot  incline,  and  a  10-foot  incline  met  with  further 
on,  iron-stained  quartz  in  many  small  seams  is  seen,  and  some  spurs  join 
the  vein,  coming  in  at  right  angles  from  the  hanging  wall.  ISText,  in  an 
incline  45  feet  deep,  the  vein  is  6  feet  thick,  and,  for  the  first  time,  solid, 
iron-stained,  and  containing  visible  free  gold.  An  open  cut  exposes  the 
vein  from  here  for  30  feet ;  another  one,  20  feet  long,  is  a  short  distance 
farther  on ;  and  here  the  vein  is  much  scattered  again,  but  the  ore  is 
very  rich.  The  main  work  on  the  vein,  two  very  large  open  cuts  and  a 
shaft  70  feet  deep,  are  next  reached.  The  vein-matter  is  scattered  here 
over  a  width  of  30  feet ;  but  much  free  gold  can  be  seen  in  the  quartz 
seams.  Here  the  zone  of  slate  makes  a  sudden  turn  more  to  west  and 
is  not  much  opened  below  this  point.  In  the  last-mentioned  open  cuts 
and  shafts  spots  of  the  size  of  a  fist  and  larger  are  seen  in  the  quartz 
and  the  slates,  entirely  filled  with  soft  i^ulverulent  hydrated  oxide  of 
iron,  which  i^rospects  exceedingly  rich  in  coarse,  free  gold;  it  is  worth 
$19  per  ounce.  At  least  1,200  feet  of  the  1,600  feet  located-  are  more 
or  less  opened,  and  the  ore  so  far  has  been  found  good.  It  is  the  inten- 
tion of  the  owner  to  tap  the  vein  by  a  tunnel  which,  with  a  length  of 
150  feet,  would  strike  the  lode  at  least  200  feet  below  the  croppings. 
There  is  much  ore  taken  out  from  this  vein  and  ready  for  reduction ;  but 
so  far  no  machinery  has  been  erected. 

The  Constantia  is  six  miles  southeast  of  the  foregoing.  The  trail,  as 
long  as  it  crosses  the  main  mountain,  leads  over  syenite  and  talc-slate; 
but  as  soon  as  it  descends  to  the  lower  foot-hills  on  the  east  it  strikes 
greenstone  and  metamorphic  slates,  all  running  northeast  and  south- 
west. In  a  belt  of  talc-slate  lies  the  Constantia.  It  is  an  enormous 
vein,  the  croppings  of  which  are  seen  for  over  1,000  feet.  For  that  dis- 
tance it  is  from  30  to  50  feet  wide,  but  at  both  ends  it  becomes  much 
narrower  and  finally  disappears.  The  vein  dips  25<^  southeast.  Mtich 
of  this  quartz  vein  is  porous  and  highly  iron-stained,  and  in  one  of  these 
softer  layers  a  shaft  50  feet  deep  has  been  sunk.  There  are  from  20  to 
30  tons  of  ore  on  the  dump  which  shows  free  gold  occasionally.  Some 
of  the  quartz  was  formerly  worked  in  arrastras  at  Tyson's  wells,  about 
four  miles  to  the  east,  where  the  nearest  water  is  found  in  a  deep  well, 
and  the  result  is  reported  to  have  been  a  yield  of  from  $20  to  $35  per 
ton.    But  nothing  has  been  done  on  the  vein  for  several  years. 

Farther  to  the  southeast,  near  the  road  to  Wickenburg,  many  veins 
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containing  lead  and  copper  were  located  several  years  ago  5  and  some  of 
them  were  opened  by  shafts  and  tunnels,  but  none  of  them  have  been  in 
operation  during  the  last  two  years. 

The  gold  placers  in  the  vicinity  of  La  Paz,  which  extend  over  an  area 
of  at  least  twenty  miles  in  all  directions,  deserve  some  notice.  A  very 
good  history  of  them  is  given  in  J.  Eoss  Browne's  report  of  18G8,  and  it 
remains  only  at  the  present  time  to  saj  a  few  words  as  to  their  probable 
origin.  They  are  undoubtedly  of  local  origin.  The  syenite  and  the 
metamorphic  slates  contain  many  large  quartz  veins,  but  the  almost 
incredible  number  of  small  gash-veins  in  the  slates  and  greenstone  have 
probably  furnished  most  of  the  gold.  The  gravel  is  not  rounded,  like 
fragments  of  stone  exposed  to  the  action  of  running  water  for  a  long 
time,  but  angular  and  sharp-edged.  There  is  very  little  earth  mixed 
with  it  on  the  sides  of  the  gulches  and  none  in  the  ravines  themselves. 
The  gravel  is  never  deep,  hardly  exceeding  a  depth  of  5  feet. 

There  being  no  water  in  the  vicinity,  nor  in  such  a  position  that  it 
could  be  brought  to  the  placers,  the  gold  has  been  so  far  extracted  by 
dry-washing.  A  machine  constructed  for  that  purpose  was  in  operation 
in  some  of  the  gulches  during  last  year,  but  it  had  lately  been  moved 
from  the  place  where  it  was  known  to  have  been  at  work,  and  I  could, 
therefore,  not  witness  the  operation.  The  results  reached  with  it  are 
claimed  to  be  very  satisfactory.  As  only  the  coarse  gold  can  be  got 
by  dry-washing,  these  placers  must  be  still  far  from  being  exhausted, 
though  they  have  been  worked  over  to  a  great  extent.  The  amounts 
taken  out  formerly  per  hand  per  day  ar^e  reported  fabulously  high,  but 
much  more  gold  remains  now,  though  for  the  ijresent  inaccessible,  than 
has  ever  been  taken  from  these  diggings. 

Eurelia  district. — This  district  is  forty-two  miles  north  of  Arizona 
City  on  the  Colorado  Eiver,  and  the  veins  are  from  one  mile  to  fifteen 
miles  east  of  the  river.  The  district  is  an  old  one,  having  been  organ- 
ized in  1862.  The  country  rocks  are  granite,  slates,  and  porphyry,  and 
the  veins  are  mostly  contact-veins,  striking  west-southwest  and  east- 
northeast,  and  dipping  at  an  angle  of  about  45°. 

The  Margarita  is  3  feet  wide  and  has  been  opened  better  than  the 
other  veins  by  numerous  shafts  and  levels.  The  gangue  in  depth  is 
mostly  calcspar  and  quartz,  which  carries  argentiferous  galena  contain- 
ing from  160  to  $100  in  silver.  Much  ore  has  been  shipped  from  this 
vein  to  San  Francisco. 

The  Eosario  is  within  a  short  distance  of  the  river.  The  shaft  is  60 
feet  deep  and  contains  a  2-foot  vein,  which  carries  mostly  zinc-blende 
containing  $7  per  ton  in  silver.  At  other  places  the  same  vein  contains 
galena,  assaying  as  high  as  74  ounces  per  ton  in  silver.  A  tunnel,  now 
in  200  feet,  is  intended  to  strike  the  shaft  at  300  feet. 

The  Buena  Vista,  Bronze,  and  others  have  also  been  opened  in  this 
district  and  all  of  them  carry  argentiferous  galena.  None  of  these  mines 
were  in  operation  in  1870. 

Across  the  Colorado  at  this  point,  on  the  California  side,  the  same 
belt  of  rocks  apj)ears.  Here  five  or  six  mines  are  opened,  mostly  occur- 
ring in  the  neighborhood  of  trachyte  dikes.  They  contain  galena  with 
iron  pyrites,  and  this  ore  is  both  argentiferous  and  auriferous. 

The  Mammoth  is  a  representative  vein  of  this  kind.  The  shaft  is  80 
feet  deep.  The  arrangement  of  the  ore  in  this  vein  is  rather  peculiar, 
different  minerals  lying  in  slightly  inclined  layers  above  each  other  in 
the  same  vein,  as,  for  instance,  in  the  first  layer,  galena,  the  second,  iron 
pyrites,  the  third,  zinc-blende,  &c.  These  pyrites  yield,  by  assay,  2  ounces 
gold  per  ton,  and  0.77  ounces  silver;  the  blende,  5.83  ounces  silver  j  the 
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galena,  122.47  ounces  silver.    Higher  np  on  the  mountain  the  galena  in 
the  same  lead  is  very  solid  and  contains  57.5  per  cent,  of  lead. 

Mr.  Peabody  worked  another  vein  on  the  same  side  of  the  river,  speci- 
mens from  which  assayed  61.5  j)er  cent,  of  lead,  55.5  ounces  silver,  and 
0.17  ounces  gold  per  ton. 

Castle  Borne  district. — This  district  is  situated  opposite  a  point  on  the 
Colorado  Eiver,  thirty  miles  above  Arizona  City  and  inland  to  the  east 
about  twenty  miles.  It  was  organized  in  1863  and  1864,  and  some  of  the 
mines  have  been  in  operation  more  or  less  ever  since.  The  district  has 
its  name  from  a  dome-shaped  butte,  which  towers  several  hundred  feet 
above  the  crest  of  the  mountain  chain,  and  is  visible  for  great  distances 
in  all  directions. 

Castle  Dome  district  has  a  very  rugged  surface,  and  the  mines  are  not 
easy  of  access.  Water  is  rather  scarce,  and  wood  is  confined  to  cotton- 
wood,  mesqnite,  ironwood,  and  palo  verde,  the  first  only  near  the  Colo- 
rado, while  the  two  latter  kinds  occur  in  limited  quantity  in  all  the  dry 
washes  and  ravines  from  the  mountains. 

The  Castle  Dome  Mountains  are  an  isolated  range  running  northwest 
and  southeast,  and  extending  twenty-five  miles  from  a  point  near  the 
Gila  toward  the  northwest.  The  range  is  entirely  destitute  of  vegeta- 
tion. The  rocks  constituting  it  are  granite,  metamorphic  slates,  basalt, 
and  porphyries ;  the  erupted  rocks  especially  give  to  the  outlines  of  the 
chain  that  ragged  appearance  so  characteristic  to  it. 

Prospecting  in  the  mountains  i)roper  has  so  far  been  devoid  of  satis- 
factory results.  Exceptional  seams  of  yellow  and  blue  talcose  clays 
are  met  with  5  also  several  large  veins  of  hard,  dense  quartz,  slightly 
tinged  wifh  oxide  of  iron,  but  they  are  not  auriferous.  One  of  these 
veins  can  be  traced  through  the  mountains  for  several  miles,  having 
withstood  the  action  of  the  elements,  while  the  neighboring  rocks  were 
destroyed  and  washed  away  for  many  feet  in  depth.  This  ledge  is  from 
3  to  20  feet  wide,  strikes  north  40°  west,  and  dips  about  25°  southwest. 
On  one  casing  beautiful  dark  dentritic  forms  are  seen,  and  pieces  of 
this  sometimes  contain  visible  gold ;  but  on  the  whole  the  vein  is  barren. 

The  district  was  first  entered  by  Americans  in  1863,  but  old  and  aban- 
doned mines  with  shrubbery  of  many  years'  growth  upon  their  dumps,  a 
well-beaten  trail  to  the  Gila,  piles  of  slag  and  traces  of  ruined  Spanish  fur- 
naces near  that  river,  clearly  demonstrate  that  this  ground  was  known 
and  worked  by  the  Mexicans  prior  to  the  occupation  of  the  country  by 
Americans. 

The  founders  of  the  district  (as  is  related  by  one  of  them)  labored 
under  the  delusion  that  galena  was  nearly  pure  silver,  and  that  in  the 
possession  of  mines  here  they  had  a  ''  big  thing."  They  suffered  from 
want  of  W£ter,  provisions,  and  mining  supplies ;  yet  they  worked  here 
during  the  summer  heat,  Sundays  and  nights,  as  well  as  by  day,  sus- 
tained by  the  consciousness  of  being  in  luck.  No  efforts  were  made 
to  explore  mines  or  to  extract  ores;  all  their  energies  were  centered 
upon  the  acquisition  of  ground  by  posting  notices  and  complying  with 
the  district  regulations  in  regard  to  work,  &c.  Several  months  elapsed 
before  satisfactory  assays  could  bo  obtained,  when  the  mere  word 
"lead"  destroyed  their  hopes,  and  dispelled  their  bright  illusions  as  the 
splash  of  a  stone  effaces  the  reflection  of  scenery  from  the  face  of  a 
placid  lake.  The  reaction  was  great,  and  the  disappointed  miners  were 
easily  called  away  by  the  reports  from  La  Paz,  Weaver,  and  other 
rich  placers.  Castle  Dome  was  again  a  solitude.  Later,  the  establish- 
ment at  San  Francisco  of  smelting  furnaces  and  lead-works  created  a 
demand  for  lead  ores,  which  again  brought  this  district  into  notice,  and 
veins  here  were  worked  with  varying  success  until  the  opening  of  sim- 
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liar  mines  in  California  and  Nevada,  from  being  nearer  at  hand,  diverted 
the  attention  and  money  of  capitalists,  who  had  been  promoting  opera- 
tions down  here.  Many  promising  veins  were  abandoned  for  want  of 
capital.  This  winter  work  has  been  resumed  on  several  lodes  with 
highly  gratifying  results.  The  books  of  one  mine,  the  Flora  Temple, 
show  that  the  first  100  tons  of  ore  were  placed  upon  the  dump,  cleaned 
and  ready  for  tr an spor taction  at  an  expenditure  of  less  than  $900,  which 
includes  cost  of  tools,  supplies,  and  every  exi)ense  incurred  in  the  dis- 
covery and  opening  of  the  mine.  The  ore  is  an  argentiferous  galena, 
and  assays  63  per  cent,  lead  and  39  ounces  silver  per  ton.  The  mines 
are  perfectly  dry,  no  moisture  having  been  found  at  the  greatest  depth 
yet  reached.  On  the  score  of  security,  economy,  and  facility  for  working, 
the  absence  of  water  underground  amply  compensates  the  trifling  in- 
convenience of  having  to  use  it  from  barrels.  Water  is  hauled  to  the 
mines  from  the  Colorado  Kiver  by  the  teams  employed  in  carrying  ores 
down  to  the  landing.  Fuel  is  abundant  in  the  ravines,  which  are  well 
stocked  with  a  species  of  lignum-vitae,  known  here  as  "ironwood."  The 
country  rock  in  the  small  district  in  which  mines  are  actually  worked 
is  slate  and  granite.  The  most  prominent  lodes  appear  to  be  true 
fissure-veins,  running  north-northwest  and  south-southeast,  dipping  in- 
differently to  east  or  west.  The  principal  characteristic  is  a  gangue  of 
fluor-spar,  tinged  pink  or  green,  and  sometimes  beautifully  crystallized. 

The  Castle  Dome  mine,  now  being  worked  with  great  vigor,  con- 
tains 2,200  feet,  acquired  by  location  and  purchase.  One  hundred  and 
sixty  feet  have  been  opened  and  worked  to  the  depth  of  56  feet,  pro- 
ducing some  500  tons  of  shipping  ores.  The  greatest  depth  attained  in 
exploration  is  104  feet.  Surface  explorations  clearly  establish  its  con- 
tinuity. It  is  producing  ores  of  excellent  quality,  assays  of  metal  now 
in  transitu  to  San  Francisco  ranging  from  58  per  cent,  to  69  jper  cent, 
lead,  and  $23  to  $190  silver  per  ton. 

This  mine  is  particularly  interesting  from  the  diverse  character  of 
its  contents  and  the  beauty  and  richness  of  many  of  their  combi- 
nations. Sulphurets  and  carbonates,  and  a  half-decomposed  galena, 
dull  in  color  and  exceedingly  rich  in  silver — chemical  comj^osition 
as  yet  unknown — are  generally  selected  for  shipment;  the  poorer 
carbonates  and  sulphnrets  being  retained  with  an  ultimate  view  to 
smelting  at  the  mine  or  at  the  Colorado  Eiver.  The  strike  of  the 
vein  is  north  44°  west ;  dip,  15°  west.  The  foot- wall  is  a  talcose  slate, 
with  a  pink  tint.  The  vein-matter  contains  many  combinations  of  clay, 
talc,  gypsum,  fluor-spar,  &c.,  of  constantly  varying  color  and  consist- 
ency. The  vein  proper  varies  in  width  from  2  feet  to  8  and  10.  The 
shipping-ore  generally  occurs  in  compact  seams,  from  3  inches  to  2  feet 
in  width,  though  frequently  met  with  in  kidney -formed  masses  in  spar  and 
in  the  argillaceous  and  talcose  vein-matter.  The  expense  of  extracting 
and  cleaning  the  ore  varies  with  the  character  of  the  vein.  The  fol- 
lowing figures  will  be  found  as  nearly  correct  as  it  is  possible  to  give 
them : 

Extraction  and  cleaning,  (estimated) $10  00 

Sacks,  per  ton,  (estimated) 2  00 

Freight  to  Colorado  River,  (actual  figures) 10  00 

Freight  to  San  Francisco,  (actual  figures) 15  00 

Lighterage  to  reduction- works,  (actual  figures) 1  50 

Assay  and  incidental,  (estimated) 1  50 

Total  expense  per  ton 40  00 
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The  Buckeye  was  worked  very  profitably  last  spring,  until  the  ap- 
proach of  hot  weather,  by  Messrs.  Butterfield.  Work  has  not  been 
resumed  yet  this  winter,  though  the  mine  shows  plenty  of  ore  and 
invites  labor.    It  is  of  the  same  general  character  as  the  Castle  Dome. 

The  Flora  Temple  was  first  opened  this  winter;  has  three  incline 
shafts  sunk  to  a  depth  of  50  feet,  and  the  necessary  drifts  to  facilitate 
communication  and  ventilation.  From  this  limited  amount  of  work 
(the  stope  remaining  untouched)  150  tons  of  clean  ore  have  been  ex- 
tracted. 

The  Poorman  is  yielding  galena  of  first-rate^quality,  and  its  owners 
appear  well  satisfied. 

The  Prosperity,  Don  Santiago,  ^Nonpareil,  and  other  veins,  are  being 
prospected  with  Very  promising  results. 

I  am  indebted  for  much  of  the  above  information  to  Mr.  Geo.  Tyng, 
superintendent  of  the  Castle  Dome  mine,  and  to  Mr.  Julius  Sieback,  a 
mining  expert  of  Arizona  City,  who  has  had  much  experience  in  the 
Colorado  River  mines  and  elsewhere. 

Tlie  placers  of  Gila  City. — Some  sixteen  to  eighteen  miles  east  of  Ari- 
zona City,  the  Castle  Dome  range  crosses  the  Gila.  On  the  low  foot- 
hills on  both  sides  of  the  river,  the  valley  of  which  is  here  about  a  mile 
wide,  and  in  all  the  ravines  and  gulches  in  them,  occur  gold  placers. 
They  have  been  worked  for  many  years,  and  although  they  have  been 
worked  over  by  dry-washing  to  a  great  extent,  they  are  still  rich  in  fine 
gold,  which  could  not  be  reclaimed  by  that  process. 

The  main  mountain  range  consists  here  of  granite  and  syenite,  which 
is  traversed  by  greenstone  dikes.  The  foot-hills  consist  altogether  of 
metamorphic  slates,  which  contain  a  great  number  of  small  gash- veins 
and  bunches  of  iron-stained  quartz.  As  in  the  case  of  the  La  Paz 
placers,  I  think  that  the  gold  in  the  placers  comes  from  these  slates. 

The  placers  extend  along  both  banks  of  the  Gila  for  ten  or  twelve 
miles,  and  several  small  towns  like  Gila  City,  Los  Flores,  and  Oroville, 
owe  their  origin  to  the  first  gold  excitement.  They  are  now  deserted 
and  only  inhabited  by  a  few  white  men.. 

At  Gila  City  a  San  Francisco  company  has  during  the  last  year 
erected  works  to  pump  the  water  from  the  Gila  up  into  a  reservoir  on 
top  of  the  highest  foot-hills  in  order  to  work  the  placers  of  the  vicinity 
by  hydraulic  power.  They  use  a  9-inch  pipe  through  which  they  pump 
the  water,  and  their  works  had  just  been  completed  when  I  left  the  Ter- 
ritory. The  first  run  they  had  made  satisfied  them  of  the  value  of  the 
placers,  and  they  were  eager  to  continue  their  operations. 

The  gold  shown  to  me  was  mostly  coarse,  but  of  very  fine  quality,  be- 
ing worth  $19  75  per  ounce.  I  was  told  that  their  apparatus  for  saving 
the  fine  gold  had  not  been  completed,  but  was  to  be  put  up  soon.  K 
the  gold  left  in  these  placers  is  really  sufficient  to  pay  for  such  an  ex- 
pensive way  of  working  them,  the  field  is  undoubtedly  sufficiently  large 
to  last  for  years. 

At  Los  Flores,  on  the  opposite  side  of  the  river,  a  small  five-stamp 
mill  has  been  at  work  for  a  part  of  the  year  crushing  gold  quartz  from 
some  small  veins  in  the  vicinity.  The  enterprise  seems  to  be  a  success, 
as  an  addition  of  five  stamps  to  the  mill  is  contemplated. 

Most  of  the  placer-mining  in  the  vicinity  is  done  by  Mexicans  and  In- 
dians, and  for  that  reason  it  is  very  difficult  to  get  any  reliable  data  as 
to  their  yield,  unless  the  shipments  of  Wells,  Fargo  &  Co.'s  office  at  Ari- 
zona City  may  be  taken  as  a  criterion.  These  amount  to  little  less  than 
175,000  during  the  year,  but  much  of  this  comes  undoubtedly  from 
other  sources  in  the  Territory. 
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PIMA  COUNTY. 

This  county  comprises  all  that  territory  in  Arizona  lying  east  of  lon- 
gitude 113°  20',  and  south  of  the  Gila  River.  Next  to  Yavapai  it  is  the 
largest  in  the  Territory.  It  contains  some  of  the  most  fertile  agricul- 
tural lands  in  Arizona,  principally  in  the  bottoms  of  the  Gila  River  and 
its  tributaries,  all  of  which,  however,  require  irrigation.  The  great 
expanse  of  country  to  the  southwest  and  south  of  the  Lower  Gila  is 
barren,  and,  in  fact,  a  continuation  of  the  Sonora  Desert.  The  level  sur- 
face of  the  Tertiary  plains  is  here  only  broken  by  the  appearance  of 
numerous  small  mountain-chains,  the  rugged  outlines  of  which  are  visi- 
ble for  great  distances. 

The  first  mining  in  Arizona  by  Americans  was  done  in  this  county, 
but  before  them  the  Mexicans  had  for  years  extracted  the  precious 
metals  from  these  domains.  Old  mines,  now  mostly  caved  in,  and  the 
remnants  of  ancient  beneficiating  works,  especially  in  the  southeast 
corner  of  the  county,  amply  confirm  the  traditions  of  the  Mexican  pop- 
ulation in  regard  to  this. 

The  Ajo  copper  mines  are  located  sixty  miles  south  of  Kenyon  Sta- 
tion, ou  the  Gila  River.  Kenyon  Station  is  one  hundred  and  thirty  miles 
east  of  Arizona  City.  This  makes  a  land  transportation  of  one  hundred 
and  ninety  miles  to  the  Colorado,  over  a  good  natural  road;  the  first 
sixty  miles,  however,  are  entirely  destitute  of  water. 

There  are  several  veins  in  the  district,  all  of  which  occur  in  granit© 
and  slate ;  strike  northeast  and  southwest,  and  dip  steeply  to  the  south- 
east. The  principal  vein  contains  solid  peacock  ore  in  a  fissure  27 
inches  wide.  The  main  shaft  is  150  feet  deep,  and  in  this  water  was 
struck  at  a  depth  of  140  feet,  which  had  to  be  carried  out  on  the  backs 
of  Mexicans.  Several  drifts  and  galleries  were  run  from  this  shaft,  in 
the  majority  of  which  the  body  of  ore  is  much  split  up ;  in  others  it  thins 
out  to  mere  thread.  The  longest  level  is  100  feet  in.  In  another  vein  the 
gangue  is  white  quartz,  which  contains  native  copper,  red  oxide,  and 
carbonates.  It  is  18  inches  wide  and  a  shaft  is  sunk  upon  it  to  the  depth 
of  90  feet.  From  this  a  level  is  run  30  feet  from  the  surface,  60  teet 
long;  and  another,  45  feet  below  the  surface,  is  driven  in  30  feet.  The 
ore-streak  in  the  vein  is  on  an  average  one  foot  thick.  Water  was  struck 
in  this  shaft  also. 

There  are  several  other  shafts  on  these  veins,  from  20  to  60  feet  deep. 
In  the  latter,  which  is  on  the  first-mentioned  vein,  only  decomposed 
ores,  very  solid  and  rich,  had  been  found. 

There  is  much  mesquite  wood  in  the  neighborhood,  and  water  was 
struck  in  a  ravine,  in  two  wells,  within  20  feet  from  the  surface.  Work 
is  temporarily  suspended  on  these  mines,  and  will  be  resumed  as  soon 
as  the  completion  of  the  South  Pacific  Railroad,  opposite  this  point,  on 
the  Gila,  will  lessen  transportation.  The  ores  are  extraordinarily  rich 
and  well  fitted  for  concentration  by  a  single  smelting  on  the  spot  into  a 
high-grade  crude  copper. 

The  country  south  of  Tucson,  in  the  neighborhood  of  Tubac,  I  have 
not  visited.  It  was  originally  my  intention  to  pay  a  visit  to  these 
regions  and  report  upon  the  mines  which  had  at  one  time  such  an  ex- 
cellent reputation  and  on  which  so  much  labor  and  treasure  have  been 
expended  in  the  past.  After  waiting  at  Tucson  over  two  weeks  for  an 
escort,  (for  no  part  of  Arizona  is  worse  infested  with  Apaches,  and  a 
small  party  of  white  men  cannot  safely  travel  in  these  regions,)  and 
seeing  no  prospect  of  getting  one  without  waiting  three  or  four  weeks 
longer,  I  concluded  to  turn  north  and  examine  some  other  portions  of 
H.  Ex.  10 18 
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the  Territory.  This  resolution  was  hastened  upon  learning  that  no 
■work  whatever  had  been  done  on  tliose  mines  for  years,  and  upon 
reflection  that,  in  that  case,  I  -would  not  be  able  to  see  enough  in  the 
broken-down  shafts  and  drifts  to  repay  for  the  long  trip.  At  the  same 
time  Mr.  J.  Ross  Browne,  in  his  report  of  1868,  has  trea,ted  these  mines 
so  fully,  at  a  time  when  there  was  much  more  and  better  opportunity 
for  examining  them,  and  he  has  quoted  such  excellent  authorities  in 
that  report,  that  I  am  fnlly  satisfied  that  all  has  been  said  in  regard  to 
these  mineral  veins  and  their  development  that  ever  was  learned  by 
working  them.  From  that  report  we  jnust  conclude  that  this  part  of 
Southern  Arizona  is  fall  of  veins,  principally  carrying  true  silver  ores, 
which  appear  to  occur  under  the  same  geological  conditions  as  the  sil- 
ver veins  of  Northern  Mexico,  viz,  in  porphyritic  and  granitic  rocks,  or 
as  contact-veins  between  these  eruptive  rocks  and  sedimentary  strata, 
chiefly  limestones. 

Some  of  these  veins  have  been  worked  in  an  exceedingly  extravagant 
way.  According  to  the  reports  of  Kuestel,  Pumpelly,  Brunckow,  Schu- 
chardt  and  other  noted  mining  engineers,  it  is  certainly  not  the  fault  of 
the  mineral  deposits  that  they  do  not  support  flourishing  mining  enter- 
prises even  under  the  present  high  cost  of  transportation,  but  entirely 
of  the  management  and  the  hostility  of  the  Indians.  The  South  Pacific 
Eailroad  will  do  away  with  the  Indians  and  high  transportation,  and 
it  remains  to  be  seen  whether  the  future  ma.nagers  of  these  "mines  will 
have  profited  from  the  dearly- bought  experience  in  mining  all  over  the 
West. 

The  Lee  and  Scott  mine,  about  twelve  miles  due  west  of  Tucson,  has 
been  worked  to  some  extent  to  within  a  year  or  two  ago.  But  although 
this  mine  is  almost  in  sight  of  the  capital  of  Arizona,  the  Apaches  have 
driven  off  and  killed  the  miners,  and  rendered  work  upon  the  lode  im- 
.possible.  This  vein  contains  a  mixture  of  galena  and  fahlore  verj^ 
rich  in  silver,  the  portion  reduced  on  the  spot  having  yielded  at  the 
rate  of  $125  per  ton.  Governor  A.  P.  K.  Safford,  of  Arizona,  who  has 
lately  visited  the  mine,  says  in  regard  to  it : 

Tlie  course  of  the  lode  is  west-soutliwest  to  east-northeast ;  near  the  surface  it« 
-width  is  18  inches.  The  hauging-wall  is  smooth,  but  the  foot-wall  is  somewhat  brokeu, 
and  near  it  are  about  6  inches  of  very  concentrated  mineral.  For  the  first  80  feet  in 
the  shaft  the  dip  of  the  vein  is  very  regular  45°,  but  at  this  point  a  large  horse  comes 
in  and  the  ledge  nearly  pinches  out.  Below  this  horse,  which  is  only  a  few  feet  thick, 
the  vein  becomes  much  nearer  perpendicular  and  widens  out.  At  90  feet,  Avater  in 
small  quantity  was  struck,  and  several  feeders  join  the  main  lode.  At  the  bottom  of 
the  shaft,  100  feet  from  the  surface,  the  ledge  is  about  5  feet  wide,  inclosed  in  plain 
walls,  and  the  mineral  seems  well  distributed  through  the  gangue.  The  character  of 
the  ore  is  the  same  as  shown  to  you  (galena  and  fahlore.)  I  could  trace  the  croppiugs 
for  some  distance  on  the  surface. 

In  this  district  there  are  also  some  very  rich  copper  and  lead  mines  containing  silver, 
several  of  which  have  been  worked  jirofitably  in  times  past.  But  the  constant  depre- 
dations of  the  AjDaches  caused  the  death  of  many  of  the  workmen  and  owners  and 
rendered  it  impossible  to  keep  any  live  stock  ;  so  work  had  to  bo  abandoned.  *'  *  * 
Could  we  have  protection  I  am  certain  many  of  these  mines,  as  well  as  a  great  number 
of  those  south  of  here,  could  be  worked  now  to  a  profit. 

The  following  description  of  the  country  in  the  southeast  corner  of 
Arizona  Territory,  between  the  Eio  Salado  or  Salt  Eiver  on  tlie  north 
and  the  Sierra  Cananea  of  Sonora  on  the  south,  and  between  the  Eio 
Santa  Oruz  on  the  west,  and  the  Sierra  Dragones  and  the  one  hundred 
and  ninth  meridian  of  longitude  on  the  east,  has  been  kindly  furnished 
to  me  by  Lieutenant  John  G-.  Bourke  of  the  Third  Cavalry.  This  sketch 
was  compiled  from  notes  collected  during  the  numerous  scouts  of  Troop 
F.,  Third  Cavalry,  and  especially  during  the  one  made  in  conjunction  with 
the  volunteer  troops  acting  under  the  command  of  Governor  A.  P.  K.  Saf- 
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ford  of  Arizona.  While  absolute  accuracy  cannot  be  expected  of  notes 
so  hastily  taken,  the  sketch  will  nevertheless  give  an  approximately 
correct  idea  of  the  features  and  resources  of  a  region  as  yet  so  little 
known. 

SOUTHEASTBEX  ARIZONA. 

In  its  general  features  this  portion  of  Arizona  presents  a  constant 
succession  of  mountain  ranges,  spurs,  and  offshoots  from  the  great  cen- 
tral chains  of  the  continent.  None  of  these  are  of  very  great  length,  except, 
l^erhaps,  the  Sierra  Blanca,  but  they  all  obtain  a  considerable  elevation 
above  the  sea-level,  and  being  cut  up  by  deep  caijonsand  gorges  oifer  very 
often  great  obstacles  to  the  construction  of  roads.  Between  these 
sierras  are,  in  general,  to  be  found  level  x^lains  or  "  playas,"  covered 
with  a  good  growth  of  the  various  grasses  peculiar  to  the  Southwest, 
and  consequently  well  adapted  to  the  purpose  of  stock-raising. 

Commencing  on  the  north,  there  is  the  Si erra  An cha,  otherwise  called 
the  Tonto  Mountains ;  immediately  to  the  south  and  east,  separated  by 
the  Eio  Salado  from  the  former,  the  Apache  Mountains,  cut  up  by  caiions 
and  ravines,  but  well  watered  5  farther  to  the  east,  and  upon  the  other 
side  of  the  Eio  San  Carlos,  are  the  Picachos  de  San  Carlos ;  to  the  north, 
and  slightly  to  the  east  the  Sierra  Natanes,  and  farthest  to  the  north 
and  making  an  elbow  to  the  east  and  south,  the  Sierra  Blanca  and  the 
Mogoilon  Mountains.  South  of  the  Apache  Mountains,  arid  bordering 
close  upon  the  Rio  Gila,  (proceeding  from  west  to  east,)  are  the  Sierra 
Pinal,  Sierra  Mescal,  and  the  Cordillera  Gileiia. 

Still  farther  south,  and  bordering  upon  the  left  bank  of  the  Gila,  are 
the  isolated  peaks  called  the  Dos  Narices  or  the  Saddle  Mountains  and 
the  northern  end  of  the  Pinaleiio  and  Mount  Trimble  and  Mount 
Graham.  The  Sierra  Blanca  trends  from  north  to  south  for  the  greater 
portion  of  its  length,  but  the  short  arm  of  this  range  has  a  general 
course  from  east  to  west.  The  Pinal,  Mescal,  and  Cordillera  Gileua 
cross  the  course  of  the  Eiver  Gila  obliquely,  and  the  San  Catarina,  San 
Pedro,  Pinaleno  and  some  smaller  ranges  run  also  about  northwest  and 
southeast. 

The  Guachuca  Mountains  and  the  Sierra  San  Jos6  are  upon  the  Sonora 
line,  as  is  also  the  southern  extremity  of  the  Dragoon  Eange;  the  only 
other  range  of  importance  is  the  Santa  Eita  in  the  extrf  :ne  southern 
portion  of  the  Territory.  It  would  be  impossible  to  form  from  a  sketch 
thus  hurriedly  compiled  any  accurate  view  of  the  general  trend  and 
arrangement  of  these  ranges,  while  the  lack  of  proper  facilities  prevents 
the  completion  of  a  topographical  chart;  yet  as  these  mountains,  in  ad- 
dition to  being  prominent  landmarks,  contain  inexhaustible  mineral 
treasure,  it  has  been  considered  advisable  to  give  them  p;irticular  men- 
tion. 

Among  the  "  playas"  of  largest  extent  is  the  valley  or  "  playa"  of  San 
Domingo,  which  extends  on  the  east  well  into  New  Mexico!  It  has  a 
few  streams  of  no  consequence. 

The  country  in  the  vicinity  of  the  capital  is  a  large  plai.i,  extending 
from  the  San  Catarina  range  on  the  north  to  the  Sierra  Mesteiies,  or 
Whetstone  Mountains  on  the  southeast,  and  thence  bearing  away  to  the 
northwest  until  it  runs  into  the  plains  bordering  upon  the  Gila.  The 
last,  but  most  fertile  and  valuable,  is  the  stretch  of  country  from  the 
southern  side  of  the  Sierra  Mesteues  to  the  northern  side  of  the  Sierra 
Guachuca.  Hemmed  in  on  the  west  by  the  little  hills  called  the  Barba- 
comara,  it  unites  at  the  eastern  extremity  of  the  Guachuca  range  with 
a  fertile  valley  now  belonging  to  Sonora,  and  bounded  by  the  Sierra 
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Guacliuca  and  Sierra  Oananea  on  the  north  and  south  respectively. 
This  is  the  garden-spot  of  Southern  Arizona.  Abundantly  provided 
with  water  by  the  Eio  San  Pedro,  Eio  Barbacomara,  Rio  Cauanea,  and 
their  little  affluents,  it  offers  to  the  enterprising  agriculturist  a  field  of 
labor  which  would  undoubtedly  prove  highly  remunerative.  Covered 
Avith  rich  grasses  all  the  year,  having  an  abundance  of  line  timber  and 
building-stone  in  the  neighboring  mountains,  it  will  yet  prove  to  be  one 
of  the  richest  districts  of  the  Southwest.  In  this  favored  section  should 
also  be  included  the  valley  of  the  Sonoita  and  the  country  around  Camp 
.Crittenden,  which  will,  however,  be  treated  of  under  the  proper  head. 
^The  rivers  and  streams  are  the  Gila  and  its  tributaries,  some  of  which, 
however,  sink  before  r-eaching  the  main  stream. 

The  Gila  rises  in  New  Mexico,  in  the  mountains  north  and  west  of 
Fort  Bayard,  flows  in  a  tortuous  course  to  west  and  somewhat  to  the 
south  until  it  reaches  the  Colorado,  at  or  near  Fort  Yuma.  It  is  a 
very  narrow'  stream,  with  a  swift  current,  shallow  during  most  of  the 
year,  but  in  the  rainy  season  vastly  increasing  its  volume.  Its  banks 
are  fringed  with  cottonwoods,  ash,  and  willows.  Shortly  after  crossing 
the  one  hundred  and  ninth  meridian  it  passes  through  an  abrupt  caiion, 
of  no  great  depth,  but  great  beauty ;  another  caiion,  called  the  Grand 
Caiion  of  the  Gila,  is  passed  before  it  meets  the  San  Pedro.  Much  of 
the  region  through  which  it  flows  before  passing  Mount  Trimble  and 
Mount  Graham  shows  decided  evidence  of  volcanic  action,  lava,  basalt, 
obsidian,  and  such  minerals  being  found  everywhere.  West  of  these 
mountains  the  traces  of  water  are  upon  all  the  hills. 

The  -principal  tributaries  are  (in  Arizona)  between  109°  and  110° 
west,  flowing  in  from  the  north,  the  Katros,  the  Prieto,  the  Bonito,  and 
another  stream  to  the  east  of  the  Bonito,  and  at  present  without  a  name. 
The  San  Domingo  is  sui)posed  to  join  it  from  the  south,  but  is  an  under- 
ground stream.  • 

Between  110°  and  111°  west  are,  upon  the  north,  the  Rio  Sau  Carlos 
and  the  Wallen  Creek,  the  latter  an  unimportant  stream ;  upon  the 
south,  the  San  Pedro,  a  river  of  considerable  length  and  consequence 
and  the  Rock  and  Deer  Creek,  these  last  being,  however,  dry  during 
the  greater  part  of  the  year.  Between  111°  and  113°  west,  upon  the 
north  are  the  stream  called  Mineral  Creek  and  the  Salt  River,  while 
upon  the  south  there  is  the  Santa  Cruz,  which  sinks  before  it  joins.  Of 
these  the  Rio  Salado,  or  Salt  River,  the  San  Pedro,  San  Carlos,  Bonito, 
Prieto,  and  Santa  Cruz,  with  their  tributaries,  will  be  considered.  The 
Rio  Natros  more  x)roperly  belongs  to  New  Mexico.  It  has  one  affluent, 
the  Rio  Azul. 

The  Salado  is  formed  in  the  Mogollon  Mountains,  by  the  junction  of 
two  small  streams  5  flows  in  a  general  southwest  dh'ection,  and  empties 
into  the  Gila  between  112°  and  li3°  westlongitude.  Itsmain  branchisthe 
Yerde,  a  considerable  stream,  which  joins  it  from  the  north,  but  is  beyond 
the  limits  of  the  district  here  described.  The  Salt  River  also  has  two 
small  tributaries,  the  Pinto,  (with  its  branch,  the  Pappoose,)  and  the 
Pinal,  both  of  which  rise  in  the  Pinal  Mountains,  and  flow  north,  join- 
ing the  Salado  about  ten  miles  apart. 

Rio  San  Carlos  rises  in  the  Sierra  Blanca  region,  and  after  flowing 
southwest  receives  one  branch,  the  Rio  Alisos,  about  twelve  miles  above 
its  junction  with  the  Gila.  Rio  San  Pedro  is  formed  in  Sonora,  about 
thirty  miles  above  the  American  line,  by  the  confluence  of  tw^o  streams, 
the  Rincon  de  Burro  from  the  east  and  the  Cauanea  from  the  west. 
These  little  streams  rise  in  the  mountains  of  the  same  name.  The  San 
Pedro  flows  north-northwest  for  about  one  hundred  and  fifty  miles  and 
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empties  into  the  Gila,  fourteen  miles  beyond  the  point  where  it  (the  San 
Pedro)  has  received  its  principal  tributary,  the  Aravaypa.  ProceediDg 
dowjii  the  stream  from  its  source,  there  are  from  the  east  the  San  Jose,  a 
small  rivulet  from  the  Sierra  Dragones,  Prospect  Creek,  and  linally  the 
Aravaypa.  On  the  west  there  are  one  small  stream  from  the  south  side 
of  the  Sierra  Guachuca,  the  Barbacomora,  and  a  brook  from  the  San  Pedro 
Mountains,  about  seventy-five  miles  from  its  source.  There  are  others, 
but  none  of  permanence  or  importance.  The  San  Pedro  along  the 
longest  part  of  its  course  flows  between  clay  banks,  and  is  very  narrow  ; 
its  valley  is  one  of  the  most  beautiful  in  the  Territory,  and  will  be  in 
time  filled  with  a  prosperous  population. 

The  Bonito  rises  in  the  Sierra  Blanca,  flows  south  through  a  wonderful 
canon,  and  fours  its  waters  into  the  Gila,  about  thirty-five  or  forty  miles 
due  west  of  the  IsTew  Mexican  line ;  it  is  very  narrow,  but  very  swift 
and  of  some  volume.  No  tributaries  of  much  account  join  it,  and  it  is 
about  seventy-five  miles  long.  The  Eio  Prieto,  for  about  twenty -five  or 
thirty  miles  before  entering  the  Gila,  flows  parallel  to  the  Bonito.  Its 
course  beyond  that  is  more  to  the  southwest.  It  always  contains  a  great 
deal  of  water,  but  the  streams  flowing  into  it  are  of  little  volume.  The 
Santa  Cruz  rises  in  a  spur  of  the  Sierra  Guachuca,  flows  south  into  Sonora 
until  it  reaches  the  town  of  Santa  Cruz,  where  it  bends  to  the  west,  and 
after  flowing  in  this  direction  about  thirty  miles  turns  north-northwest, 
passing  over  the  line  into  Arizona.  It  sinks  just  below  Tucson,  and 
its  waters  are  supposed  to  reach  the  Gila  near  Maricopa  Wells.  The 
principal  tributary  of  this  river  is  the  Sonoita,  coming  in  on  the  east ; 
there  are  also  one  or  two  affluents  from  the  Sierra  Guachuca.  Tlie  entire 
valley  of  the  Santa  Cruz  is  very  fertile,  producing  in  great  abundance 
nearly  all  the  vegetables  found  in  the  Middle  States.  Barley  is  the  prin- 
cipal cereal. 

The  future  prosperity  of  this  section  will  be  mainly  dependent  upon 
two  sources,  mining  and  stock-raising.  The  indications  of  gold,  silver, 
copper,  iron,  lead,  and  manganese  can  be  observed  in  every  mountain,  the 
Sierra  Guachuca  being  especially  rich  in  the  first  three.  Silver  and  gold, 
iron  and  manganese  undoubtedly  exist  in  great  abundance  in  the  ele- 
vated country  bordering  upon  the  Bonito  and  Prieto.  A  large  silver  lead 
has  been  discovered  in  the  hills  back  of  the  village  of  Tres  Alamos, 
while  tradition  has  it  the  Canon  de  Oro,  in  the  San  Catarina,  contains 
a  valuable  mine  formerly  worked  by  the  Jesuit  fathers  and  by  them 
abandoned  on  account  of  Indian  depredations.  Nearly  all  the  valuable 
building  stones  are  found.  Granite,  porphyry,  and  sandstone  are  in 
nearly  all  the  mountains.  Sulphate  of  lime,  in  the  form  of  alabaster  and 
gypsum,  is  met  with  in  great  quantity  in  the  Aravaypa  Caiion,  while 
a  valuable  quarry  of  hard  limestone  exists  near  Camp  Grant  on  tbe 
San  Pedro,  and  an  abundance  of  it  is  known  to  occur  in  the  Sierra 
Blanca.  The  hilly  country  appears  in  general  to  be  adapted  to  the  rear- 
ing of  sheep,  while  the  less  elevated  portions  could  again,  as  formerly,  be 
divided  into  large  ranches  for  beef-cattle  and  horses.  It  is  said  that  a 
generation  ago,  before  the  occupation  of  the  country  by  the  American 
forces,  large  droves  and  herds  of  mustangs  and  wild  cattle  were  raised 
in  the  valley  of  the  San  Pedro  and  the  Barbacomara,  but  the  constant 
incursions  of  the  Apaches  have  since  occasioned  the  abandonment  of 
most  of  the  ranches.  The  great  number  of  deserted  corrals  and  houses 
affords  ample  and  melancholy  evidence  that  the  Government  has  com- 
pletely ignored  the  interests  and  advancement  of  this  portion  of  its  ter- 
ritory. The  soil,  though  nearly  always  requiring  irrigation,  yields  an 
abundant  return  for  the  labor  bestowed  upon  it,  and  such  is  the  genial 
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nature  of  the  climate  that  two  crops  of  vegetables  can  without  difficulty 
be  obtained  every  year.  The  only  obstacle  to  the  prosperity  of  the  coun- 
try, as  far  as  natural  resources  are  concerned,  is  the  lack  of  wood,  yet  this 
want  is  more  apparent  than  real.  In  the  Sierra  Guachuca,  San  Jose, 
Pinal,  and  upon  the  Santa  Rita  and  portions  of  the  San  Catariua  Moun- 
tains, plenty  of  fine  pine  timber  is  procurable,  a  large  saw-mill  being  now 
in  successful  operation  near  the  Sonoita  settlemeut.  The  southern 
boundary  of  the  "pine  belt"  of  Arizona  crosses  the  northern  slope  of 
the  Apache  Mountains.  Cottonwoods,  ash,  and  willows  are  found  on 
the  banks  of  all  the  streams,  the  first  named  being  serviceable  for  posts 
and  sills,  but  not  of  much  account  otherwise.  The  ash  is  a  very  hard 
wood  and  very  durable.  The  "  roble,"  or  scrub  oak,  is  encountered  more 
frequently  than  any  other  tree  except  themesquit;  it  affords  very  good 
fuel.  The  mesquite  is  a  tree  in  favor  of  which  much  may  be  said ;  in  the 
adjoining  Territory  of  New  Mexico  it  never  reaches  more  than  the  alti- 
tude of  a  bush ;  here  it  attains  the  dignity  of  a  tree.  Trunk  and  branches 
furnish  excellent  firewood,  but  the  heat  evolved  by  the  combustion  of 
its  enormous  roots  exceeds  that  of  either  the  oak  or  hickory.  The  few 
specimens  of  furniture  constructed  from  this  wood  indicate  by  their 
beauty  and  durability  its  value  to  the  cabinet-maker.  The  "  beans"  are 
much  relished  as  food  by  horses,  and  the  Indians  use  them  to  make  a  kind 
of  cake,  Vt'hich  is  not  unpalatable.  The  gum  exuding  from  the  branches 
in  the  months  of  October  and  IsTovember  is  very  similar  to  the  gum  arable 
of  commerce  and  is  applied  by  the  Mexicans  to  the  same  purposes  and 
as  a  medicine.  The  piiion  is  something  like  the  cedar,  is  a  good  fuel, 
and  produces  a  quantity  of  balsamic  resin  which  has  the  taste  and  odor 
of  turpentine ;  the  nuts  are  edible.  The  manzanita  has  a  very  fragile 
but  handsome  wood  ;  the  berries  are  similar  to  "  bear  berries." 

This  portion  of  Arizona  is  not  as  well  provided  with  game  as  are  the 
regions  lying  closer  to  the  Sierra  Blanca  and  those  in  the  northwest, 
nevertheless,  deer,  antelope,  and  bears  are  by  no  means  uncommon. 
Wild  turkeys  are  often  found,  and  so  are  ducks  and  quails.  The  fish 
are  very  insipid,  excepting  those  found  in  the  Santa  Cruz. 

The  supplies  of  the  country  are  drawn  from  three  sources :  from  Cal- 
ifornia, by  way  of  Fort  Yuma ;  S:om  Guaymas,  through  Sonora ;  and 
from  the  city  of  St.  Louis,  via  Santa  Fe.  The  pressing  need  of  railroad 
communication  is  manifest,  and  hopes  are  now  entertained  that  the 
early  construction  of  the  thirty-second  parallel  road  will  soon  remedy 
the  deficiency.  So  much  ability  has  already  been  displayed  and  wasted 
in  demonstrating  the  practicability  of  the  various  proposed  routes  that 
the  extension  of  the  limits  of  this  sketch  for  any  such  purpose  Avould  be 
unnecessary  and  uncalled  for.  One  thing  appears  evident,  that  the 
Territories  of  New  Mexico  and  Arizona  would  derive  great  benefit  from 
the  construction  of  the  line,  but  the  United  States  would  derive  quite 
as  much  and  more.  The  early  completion  of  a  road  from  the  Atlantic 
to  the  Pacific,  over  which  travel  would  never  be  impeded  by  the  snows 
of  winter,  coupled  with  the  great  development  of  trade  between  our  oavu 
country  and  the  Mexican  provinces  of  Sonora,  Chihualum,  and  Durango 
seems  to  offer  inducements  not  to  be  disregarded.  Emigration  pouring 
in  would  soon  solve  the  Indian  problem  by  the  extermination  or  com- 
l)lete  subjugation  of  the  hostile  tribes,  while  the  Territory,  finding  its 
natural  outlet  to  the  Pacific  in  the  annexation  of  the  port  of  Guaymas, 
would  soon  take  its  place  among  the  most  prosperous  of  the  Western 
States. 

No  part  of  the  country  can  possibly  offer  greater  inducements  to  the 
stock-raiser  than  the  valley  of  the  Barbacomara  and  the  Upper  San. 
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"Pedro.  Covered  with  a  perennial  growth  cff  the  richest  grasses,  well 
watered  by  numerous  springs  and  streamlets  from  the  neighboring 
mountains,  this  region  has  a  climate  so  mild  that  stock  would  tlirive 
the  year  round  without  shelter,  save  that  which  would  be  afforded 
against  the  fervid  summer  sun  by  Che  numerous  evergreen  trees,  ex- 
tending well  into  the  plain. 

Nor  is  this  country  devoid  of  beautiful  scenery.  The  canons  of  the 
Colorado  can  scarcely  surpass  those  of  the  Bonito,  and  of  the  Ara- 
vaypa.  The  walls  of  the  former  tower  to  an  imposing  height,  (nearly 
1,500  feet,)  and  present  but  one  or  two  difficult  avenues  of  egress  for  a 
distance  of  thirty  or  forty  miles.  The  caHon  of  the  Aravaypa  lias  been 
referred  to  in  the  recent  work  of  Dr.  Bell,  "New  Tracks  in  North 
America."  The  country  lying  more  to  the  south  does  not  present  as 
bold  an  aspect,  the  peaks  being  less  elevated  and  the  canons  less  ab- 
rupt. The  numerous  valleys,  each  i)rovlded  with  springs  or  streams 
and  clothed  with  verdure  during  the  entire  year,  make  the  landscape 
more  interesting,  if  less  impressive.  From  the  summits  of  the  moun- 
tains, forests  and  groves  stretch  down  the  sides,  affording  an  agreeable 
contrast  to  the  extensive  plains  below.  The  abundance  of  wild  grapes 
growing  luxuriantly  from  vines  which  have  embraced  some  of  the  old 
est  trees  indicate  the  adaptability  of  the  soil  to  the  culture  of  this  fruit. 
In  the  low-lands  perpetual  summer  reigns  upon  the  hills,  and  in  the 
canons  spring  is  the  only  season,  but  upon  the  mountain-tojjs  can  be 
experienced  winds  as  severe  as  those  of  a  northern  autumn. 

CONCLUSION. 

The  development  of  the  mineral  resources  of  Arizona  has  hardly 
begun,  although  the  territorial  government  has  been  organized  about 
eight  years.  It  will  be  asked  why  this  is  so,  if  the  Territory  really 
contains  these  various  mineral  deposits ;  and  the  invariable  answer  of 
those  acquainted  with  the  conditions  surrounding  mining  enterprises  in 
that  country  will  be,  because  the  Apaches  infest  the  Territory.  This 
one  fact,  coupled  perhaps,  in  some  parts  of  the  country,  with  high 
freights,  is  really  the  principal  obstacle,  not  alone  to  mining,  but  also  to 
agriculture,  and  in  fact  all  other  occupations. 

It  is  true,  the  southern  and  western  portions  of  Arizona  are  exces- 
sively hot  in  the  summer  months,  and  water  is  here  scarce  in  the  mount- 
ains at  that  time,  but  the  same  may  be  said  of  portions  of  Nevada;  yet 
mining  is  successfully  carried  on  in  that  State,  and  assumes  yearly 
greater  proportions.  Again,  as  to  high  freights,  it  is  well  known  that 
all  the  Western  States  and  Territories  have  had  to  contend,  to  within  a 
year  or  two  ago,  with  the  same  difficulty,  and  it  did  not  prevent  the 
mining  of  the  precious  metals,  though  it  has  crippled  the  industry  very 
much  in  times  past. 

But  in  none  of  those  States  and  Territories  have  the  settlers  had  to 
contend  with  foes  like  the  Apaches.  Their  hostility  to  the  white  man, 
as  well  as  to  other  Indian  tribes,  has  been  displayed  by  them,  and  found 
vent  for  years  in  a  sort  of  guerilla  warfare,  which,  with  the  limited 
number  of  troops  at  its  disposal,  the  Government  has  thus  far  found 
itself  unable  to  terminate  successfully.  And,  to  aggravate  the  situation, 
the  peculiar  climate  and  configuration  of  the  surface  of  the  Territory  are 
the  best  allies  the  Apaches  could  wish  for.  The  broad  gravel  plaiiss  with- 
out water,  as  well  as  the  rugged  mountains,  forbid  a  sufficiently  rapid 
prosecution  of  the  Indians,  when,  after  their  frequent  foraging  expedi- 
tions, they  beat  a  hasty  retreat  to  their  mountain  strongholds,  where 
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they  generally  scatter  in  all  directions.  The  Apaches  are  not  a  strong 
tribe,  but  very  few  of  them  can,  under  the  circumstances,  do  a  great 
deal  of  damage,  and  effectually  prevent  the  settlement  of  the  country, 
as  long  as  it  is  not  better  connected  with  other  parts  of  the  Union. 

But  what  the  Government  has  not  been  able  to  do  in  the  past  the 
South  Pacific  or  Texas  Pacific  Eailroad  will  certainly  do.  As  in  the 
case  of  the  Union  and-  Central  Pacific  roads,  it  will  attract  population, 
and  the  citizens,  less  hampered  in  regard  to  Indians  than  the  mili- 
tary powers,  will  soon  dispose  of  the  question  in  their  own  way  .  Sup- 
I)lies  will  be  brought  to  the  mines  at  rates  permitting  the  industry  to 
prosper,  and  safety  of  life  and  property  will  continually  tend  to  expand 
it.  As  to  the  basis  of  all  mining  operations,  the  existence  of  the  min- 
eral veins,  the  foregoing  report  amply  affirms  their  abundance,  though 
not  one-third  of  Arizona  has  been  prospected,  or  even  visited  by  white 
men.  It  must  not  be  understood  that  the  mineral  deposits  of  Arizona, 
as  a  whole,  are  richer  in  the  precious  metals,  jyer  ton  of  ore,  than  those 
of  other  countries.  If  they  were,  they  would  be  the  only  exception  in 
the  world.  But  the  number  of  veins  in  these  barren,  rough  mountains, 
and  their  close  proximity  to  each  other,  are  surprising. 

It  is,  in  this  connection,  remarkable  that  all  the  veins  of  Arizona 
have  either  a  northwest  and  southeast  or  a  northeast  and  south- 
west strike.  This  points  to  the  formation  of  these  two  classes  of  veins 
at  two  different  periods,  and  it  will  be  interesting,  at  some  future  time, 
when  the  action  of  the  eruptive  forces  in  Arizona  is  better  understood, 
to  follow  this  subject  further. 

One  class  of  mineral  veins  in  Arizona,  though  very  valuable,  will 
require  much  capital  and  skill  in  their  development,  *ind  in  the  extrac- 
tion of  the  precious  metals  from  their  ores.  These  are  the  gold-bearing 
sulphurets  of  the  Sierra  Prieta,  very  much  like  those  of  a  portion  of 
Colorado,  and  equally  difficult  to  treat.  But  even  if  none  of  the  new 
processes  now  contemplated  for  the  cheap  beneficiation  of  such  ores  (by 
a  roasting  which  will  effectually  free  the  gold,  and  by  subsequent 
amalgamation)  should  prove  successful,  the  construction  of  the  Texas 
Pacific  Railroad  will  render  the  application  of  the  Plattner  chloridizing 
process  remunerative.  Besides,  many  of  those  ores  are  sufficiently  con- 
centrated to  permit  the  introduction  of  smelting  works,  by  the  use  of 
which  the  highest  and  most  perfect  yield  of  the  precious  metals  may  be 
obtained,  as  soon  as  the  railroad  shall  lessen  the  cost  of  transportation 
sufficiently  to  permit  the  shipment  of  base  metals. 

After  the  construction  of  the  great  southern  transcontinental  railway, 
Arizona  will  have  nothing  to  fear  in  regard  to  its  speedy  development, 
and  the  mines  especially  will  be  foremost  to  build  up  a  country  which, 
so  far,  has  been  persistently  decried  by  those  who  do  not  know  or 
acknowledge  the  half  of  its  internal  resources. 

Even  for  the  present  the  mining  districts  adjacent  to  the  Colorado 
River  offer  excellent  chances  for  the  investment  of  capital.  But 
to  build  up  a  successful  mining  industry  in  those  districts  the  ores  must 
be  beneficiated  on  the  spot,  and  land  transportation  must  be  limited  to 
that  of  the  metals  only.  At  the  same  time  professional  skill  and  eco- 
nomical business  habits  must  be  employed  to  work  these  ores.  These 
qualifications,  which  cannot  be  acquired  except  by  a  thorough  theoret- 
ical and  practical  education  in  mining  have,  so  far,  not  been  brought  to 
bear  in  Arizona,  except  in  isolated  cases. 

The  total  product  of  Arizona  during  the  fiscal  year  1869-'70,  in 
gold  and  silver,  does  not  exceed  $800,000,  coin  value.  This  includes  the 
value  of  several  hundred  tons  of  argentiferous  lead  ores,  shipped  from 
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tlie  Lower  Colorado.  While  this  estimate  may  be  too  low  on  account  of 
the  omission  of  such  amounts  as  have  undoubtedly  been  carried  off  b}^ 
Mexican  placer  miners  into  Souora,  it  embodies'  all  those  values  of 
which  reliable  information  can  be  obtained  in  the  Territory  itself. 

The  decrease  from  last  year's  production  is  partly  due  to  the  stoppage 
during  a  great  part  of  the  year  of  the  mills  on  Lynx  Creek  ;  principally, 
however,  to  the  unexampled  drought,  which  impeded  both  placer  and 
quartz  mining,  and  to  the  extraordinary  activity  of  the  hostile  Apaches 
during  the  year. 
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CHAPTER   VIII. 

UEW    MEXICO. 

The  product  of  gold  in  the  Territory  of  New  Mexico  during  the  last 
year  has  been  little  iu  excess  of  that  of  the  year  before. 

The  Moreno  gold  fields,  the  principal  part  of  which,  the  Maxwell 
grant,  is  said  to  have  been  sold  to  an  English  company  during  the 
year,  have  held  their  own,  as  a  whole,  the  Aztec  Mill  having  made  up 
by  an  increased  yield  what  was  lost  by  the  placers.  The  latter  have 
had  a  better  supply  of  water  than  last  year,  the  Moreno  ditch  having 
been  partly  puddled  and  connected  with  additional  sources  of  a  water 
supply.  Only  the  larger  placer  mining  claims,  however,  have  been 
worked  during  any  considerable  portion  of  the  s,eason. 

Of  twelve  claims  reported  six  have  produced  over  $10,000,  and  the 
product  of  all  the  claims  is  about  $110,000.  The  twelve  claims  men- 
tioned have  employed  sixty-six  men  on  an  average  of  six  months, 
paying  wages  of  about  $00  per  month.  The  average  yield  per  day  per 
hand  of  these  claims  has  been  $9  70.  The  most  productive  claim  has 
been  that  of  Arthur  &  Co.,  which  yielded  $20,000,  employing  ten  men 
during  eight  m.onths. 

The  Aztec  Mining  Company,  whose  mine  has  been  described  in  last 
year's  report,  has  employed  thirty  men  steadily  for  twelve  months  at 
average  wages  of  $3  25  per  day.  They  have  extracted  during  that  time 
over  3,500  tons  of  quartz,  which  yielded  $7G  7G  per  ton,  or  an  aggre- 
gate of  about  $260,000.  This  yield  is  higher  per  ton  thari  that  of  last 
year,  and  perhaps  unique  in  the  United  States  for  so  large  an  amount 
of  ore. 

The  discovery  of  extensive  deposits  of  bituminous  coal  on  the  Max- 
well grant  is  important  for  the  future  of  that  portion  of  New  Mexico. 
Several  beds,  some  of  which  are  reported  to  be  10  feet  thick,  have  been 
found  in  the  Eaton  Mountains,  along  the  Red  River  and  on  the  Yermejo. 
Along  the  course  of  the  Upper  Poiiil  and  the  Cimanoa  Rivers  other  beds 
are  said  to  have  been  traced.  All  of  these  are  probably  not  coals,  but 
rather  lignites ;  but  even  if  so,  their  discovery  is  a  very  fortunate  event 
for  a  country  in  which  timber  is  not  overabundant. 

The  mines  of  the  Arroyo  Hondo  Mining  and  Ditch  Company,  near 
San  Antonio,  in  Taos  County,  which  were  mentioned  iu  last  year's  re- 
port, on  account  of  their  great  extent  and  the  extraordinary  facilities 
offered  here  for  cheap  reduction,  on  account  of  the  low  price  of  labor 
and  the  abundance  of  wood  and  water,  the  latter  sufficient  to  drive  a 
twenty-stamp  mill,  have  not  yet  realized  the  expectations  entertained  iu 
regard  to  them.  The  company  have  employed  fifteen  men  during  nine 
months,  but  realized  only  a  little  over  $8,000.  Wages  are  still  low,  $1 
per  day  and  board. 

In  Santa  Fe  County  the  old  and  new  placers  have  again  been  worked, 
to  a  limited  extent  only,  and  the  project  of  bringing  water  to  these  lo- 
calities from  the  Pecos  River  has  not  yc^t  been  carried  out. 

The  New  Mexico  Mining  Company  and  the  Candelaria  Company  are 
the  only  quartz  mining  companies  reported  at  work  during  a  part  of  the 
year.  The  New  Mexico  Mining  Company  at  Real  de  Dolores  has  em- 
l)loyed  eighty  men  and  some  boys  during  nine  months,  and  has  crushed 
1,800  tons  of  quartz,  yielding  a  little  less  than  $18,000,  or  nearly  $10  per 
ton.  This  yield  does  not  at  all  come  up  to  the  expectations  entertained 
last  year  in  regard  to  the  ores  of  the  Ortiz  and  Brehm  lodes. 
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The  Candelaria  Company  at  Eeal  del  Tuerto  lias  worked  eight  ineu 
for  ten  months,  and  1,200  tons  of  quartz  were  mined  by  them.  1  am  not 
informed  of  the  yield  of  this  ore  ;  but  as  the  company  bought  a  ten-stamp 
mill  last  year,  which  had  before  crushed  ore  from  the  same  mines  with 
satisfactory  results,  it  may  be  expected  that  the  business  of  the  com- 
pany was  a  paying  one,  though  wages  have  been  much  higher  in  this 
part  of  New  Mexico  than  elsewhere.  The  Candelaria  has  paid  $83  per 
month  to  its  hands,  without  board;  and  the  New  Mexico  Mining 
Company  about  $G0  with  board. 

In  Grant  County  little  real  mining  has  been  carried  on,  while  much 
pi'ospectinghas  taken  place. 

The  placers  in  the  vicinity  of  Pinos  Altos  have  produced  little,  partly 
on  account  of  drought  and  the  hostility  of  the  Apaches,  and  partly  be- 
cause nearly  all  the  floating  population  in  this  camp  was  carried  off  to 
the  Burro  Mountains  by  the  excitement  which  broke  out  in  the '  early 
part  of  1870,  on  account  of  alleged  rich  discoveries  of  silver  veins. 

The  quartz  mines,  too,  have  done  little  during  the  year,  and  of  four 
companies  reported  only  one  has  worked  twelve  mouths,  the  remainder 
having  been  active  from  one  to  four  months. 

The  Pinos  Altos  Mining  Company  has  only  worked  one  month,  and 
its  product  is  less  than  $3,000.-  The  remaining  three  companies,  Rey- 
nolds &  Griggs,  Eyerson  &  Co.,  and  the  Asiatic  Mining  Company,  have 
employed  sixteen  men,  on  an  average  of  eight  months,  at  $2  per  day. 
They  have  crushed  3,970  tons  of  quartz,  which  yielded  $00,900,  au 
average  of  $15  33  per  ton.  The  largest  product  is  that  of  Messrs. 
Eeynolds  &  Griggs,  who  crushed  2,880  tons,  yielding  $48,500. 

The  Pinos  Altos  region  is  one  of  the  most  exposed  to  the  depredations 
of  the  Apache  in  all  New  Mexico,  the  distance  to  the  Sierra  Blanca 
and  the  Pinal  Mountains,  the  strongholds  of  the  worst  bands  of  Apaches, 
being  short,  and  military  protection  not  in  the  immediate  vicinity. 

The  celebrated  co})per  mines  of  this  region,  in  Central  City  district, 
which  were  described  at  length  in  last  year's  report,  have  not  been  in 
operation.  But  steps  have  been  taken  to  secure  IJnited  States  title  to 
the  Santa  Eita  mines,  and  an  early  resumption  of  operations  at  this 
mine  is  expected. 

The  great  events  in  reference  to  mining  in  the  Territory  of  New  Mex- 
ico are  the  simultaneous  discoveries  at  widely  remote  localities  of  exten- 
sive silver  ve'ins  and  deposits.  I  refer  to  those  made  at  the  Burro  or 
Pyramid  Mountains,  in  Mesilla  County,  those  in  the  Cienega  and  Chlo- 
ride districts,  in  Grant  County,  and  finally,  those  near  the  Eio  Dolores, 
an  affluent  of  the  Eio  San  Juan,  in  the  northwestern  part  of  the  Terri- 
tory. The  latter,  though  reported  to  be  rich  and  extensive,  have  been  less 
explored  than  those  first  named,  the  Ute  Indians  having  prevented  the 
prospecting  party,  when  attempting  to  reach  the  mines  the  second  time, 
trom  advancing  in  that  direction,  forcing  them  to  turn  north,  where 
they  are  said  to  have  discovered  rich  gold  mines  in  the  San  Luis  Park 
in  Colorado. 

The  Burro  and  Cienega  mines  are  better  known,  and,  though  no  active 
mining  of  any  account  has  been  carried  on  in  either  of  these  localities, 
many  outsiders,  and  among  them  intelligent  mining  men,  have  visited 
^ithem  and  reported  on  their  merits,  as  far  as  developed  at  present.  Va- 
'  rious  accounts  have  appeared  in  the  press  from  time  to  time  in  regard 
to  the  Burro  mines.  The  following  is  from  the  pen  of  Mr.  J.  Wasson, 
surveyor  general  of  Arizona  Territory : 

As  these  mines  have  attained  celebrity,  and  are  destined  to  be  more  widely  and  favor- 
ably known,  their  location  should  be  described  with  approximate  accuracy — all  that 
any  man  can  do  at  present.    New  Mexico  claims  them,  and  while  Arizona  does  not  deny 
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it,  she  does  not  admit  it.  The  line  between  New  Mexico  and  Arizona  is  established  on 
the  one  hundred  and  ninth  meridian  of  longitude  west  of  Greenwich,  and  no  line  has 
eTer  been  run  or  observations  taken  on  it,  not  even  at  its  intersection  with  the  inter- 
national boundary  between  Mexico  and  the  United  States  ;  hence  any  positive  opinion 
as  to  the  territory  in  which  these  mines  are  situate  would  be  presumption.  Yet  it  is 
generally  believed  that  the  line  between  the  Territories  lies  to  the  west  about  fifteen 
miles,  and  for  legal  j)urposes  the  authority  of  New  Mexico  is  recognized.  The  mines 
lie  just  south  of  the  Overland  Mail  and  Stage  road,  and  the  bold  croppings  may  be  seen 
distinctly  fifteen  miles  distant  either  way  on  the  road.  They  lie  at  the  extreme  north 
end  of  the  Pyramid  range  of  mountains,  where  they  lose  themselves  in  the  open,  level 
country,  forty-five  miles  east  of  Camp  Bowie,  at  Apache  Pass,  and  seventy  miles  south- 
west of  Camp  Bayard  ;  by  the  sinuous  road  of  Tucson,  one  hundred  and  fifty  ;  and  west 
of  Mesilla,  on  the  Kio  Grande,  one  hundred  and  twenty.  The  stage  passes  weekly  over 
this  route,  once  each  way,  with  the  mails  and  passengers  to  Tucson  and  Mesilla.  Fare 
to  Mesilla,  $35 ;  to  Tucson,  $42  50 ;  and  thence  to  San  Diego,  $90 — two  trips  each  week 
west  of  Tucson. 

Up  to  May  2l6t  there  were  1,257  original  claims  recorded,  and  they  cover  a  scope  of 
country  about  six  miles  in  extent.  But  three  monster  veins  are  prominent — Harpond- 
ing,  Brown,  and  Arnold.  They  crop  out  for  miles,  in  places  50  feet  above  the  surface, 
and  verging  from  a  few  to  hundreds  of  feet  in  width.  Between  the  lodes  is  a  network 
of  smaller  ones,  many  of  which  are  from  10  to  50  feet  in  thickness.  The  limited  amount 
of  labor  performed  forbids  any  correct  opinion  of  worth,  regarding  the  casing  of  the 
veins,  extent  or  character  much  below  the  surface.  In  a  few  places  slate  walls  have 
been  exposed  by  the  miners  to  a  depth  of  several  feet.  Quite  an  extended  observation 
of  quartz  operations  in  the  Pacific  States  and  Territories  has  convinced  me  that  more 
failures  have  ensued  because  of  a  lack  of  ore  than  on  account  of  its  barrenness  of  gold 
and  silver.  Here  the  quantity  is  apparently  unlimited.  I  was  disgusted  in  advance 
with  what  I  considered  the  same  old  stories  about  "  any  amount  of  ore — rely  upon 
that."  I.  felt  that  all  former  lying  had  been  rendered  insignificant  in  comparison. 
Yesterday  and  to-day  I  carried  a  hammer,  climbed  up  over  the  scraggy  croppings  in 
scores  of  places,  and  knocked  off  pieces  where  others  had  not,  and  the  amount  of  quartz 
in  sight  is  so  great  as  to  make  one  doubt  his  sight — almost  regard  himself  iu  the  midst 
of  a  wild  dream.  I  have  neither  seen  nor  heard  any  exaggerations  with  reference  to 
the  quartz  in  this  district. 

The  quality  is  still  a  matter  upon  which  the  honest  and  well-informed  may  and  do 
difi^er.  I  to-day  saw  boxed  some  forty  pounds  of  ore  from  various  mines,  and  ad- 
dressed to  A.  Harpending,  San  Francisco,  to  be  forwarded  by  stage  to-morrow.  It  may 
be  taken  for  specimens,  but  I  am  sure  there  are  many  thousands  of  tons  equally  as 
good  in  plain  sight.  If  the  ore  which  P.  Arnold  has  forwarded  to  Mr.  Harjieudiug 
gives  satisfactory  returns  of  gold  and  silver,  there  can  hardly  be  a  doubt  that  this  is  the 
most  extensive  deposit  of  rich  quartz  ever  found  in  America.  The  same  qiiality  of  ore 
is  abundant  throughout  the  district.  It  is  exposed  iu  thousands  of  places,  and  not  iu 
small  bunches.  Speaking  only  in  comparison  with  other  ores,  I  believe  those  of  this 
district  will  be  proved  of  great  average  richness.  I  understand  the  tests  so  far  made 
have  shown  but  little  gold  ;  yet  to-day  I  struck  a  small  pocket  which  contained  much 
free  gold,  as  was  verified  by  pulverization  and  careful  washing.  Unquestionably  silver 
largely  predominates. 

There  are  many  evidences  that  these  mines  have  at  one  time  been  worked  in  a  crude 
way,  and  the  ore  taken  elsewhere  for  reduction,  and  that  some  of  the  mysterious  and 
fabulous  tales  of  silver  mines  in  Mexico  had  their  origin  here.  On  the  Eoberts  claim,  on 
the  Brown  lode,  is  an  old  stone  cabin.  It  was  covered  in  the  usual  Mexican  style  until 
recently,  when  some  soldiers  set  fire  to  it  and  burned  off  the  roof.  It  was  covered  with 
cedar  poles,  thatch,  and  dirt.  A  hole  near  by,  where  the  mortar  was  probably  mixed,  is 
grown  up  with  small  shrubs,  and  a  portion  of  the  limbs  of  a  cedar  tree  adjacent  have 
been  cut  off,  and  the  marks  of  the  ax  are  yet  visible  in  the  dead  branches.  The  work 
must  have  been  done  many  years  ago.  In  the  quartz  near  by  there  are  crevices  worked 
out  into  the  heart  of  the  ledge,  some  of  the  cavities  being  large  enough  to  admit  a  man 
on  his  knees,  and  when  discovered,  the  entrances  were  closed  with  rocks.  In  other 
places  ore  has  evidently  been  taken  from  the  surface,  as  the  "  deads  "  are  as  orderly 
placed  to  one  side  as  is  the  practice  of  modern  miners.  At  this  city  springs  were  dug 
out  and  walled  up.  Flat  stones  used  in  grinding  grain  for  food  are  lying  about.  The 
careful  observer  here  can  have  no  doubts  regarding  these  statements.  The  Apache  In- 
dians killed  and  drove  men  from  highly  cultivated  farms  in  many  sections  of  this  couu- 
try — why  not  from  mines  ? 

Large  teams  pan  easily  reach  the  majority  of  claims,  and  with  very  little  lahor  roads 
can  be  made  so  as  to  admit  of  heavily  laden  wagons  passing  to  aud  from  any  of  them 
with  ease.  The  hills  rise  gently  and  are  covered  witli  a  heavy  growth  of  nutritious 
grass  and  scattering  cedar  timber  of  the  scrub  variety ;  are  not  rocky  except  near  the 
veins,  and  there  the  boulders  are  quartz  croppings.  In  most  all  quartz  districts  the 
.item  of  roads  is  a  big  one  in  the  expense  account ;  here  it  will  amount  to  nearly  nothing. 

In  the  gulch  passing  up  through  Ralston  water  is  abundant  in  the  rainy  season,  and 
.fox  Bome  time  thereafter  on  the  surface ,  new  wells  have  been  dug  tiom  5  to  25  feet 
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Several  have  been  sunk,  and  in  every  case  excellent  water  has  been  obtained  at  the 
Uei^th  stated.  Half  a  mile  over  to  the  -west  is  a  spring  ;  in  one  of  the  claims  water 
has  been  found.  While  there  is  no  surface.water  at  present,  it  is  proven  that  the  earth 
is  full  of  it.  ]Mr.  Arnold,  who,  by  the  Avay,  is  the  superintendent  of  the  Roberts  & 
Harpeuding  Company,  and  a  hard-working,  reputable  man  locally,  and  I  believe  gener- 
ally and  especially,  is  now  sinking  a  well  near  by,  with  a  view  to  procure  sufficient 
water  for  a  mill.  He  is  down  less  than  ten  feet,  and  has  found,  up  to  this  writing,  con- 
siderable water.  His  intention  is  to  sink,  if  possible,  30  feet  or  more.  This  is  the  driest 
season ;  rain  should  commence  in  June.  With  proper  effort  I  am  confident  it  will  cost 
less  to  supply  a  large  population  with  an  abundant  quantity  of  fine  v/ater  than  it  did  in 
Virginia  City.  The  San  Simon  River  can  be  reached  by  pipes — so  I  am  informed— at  a 
cost  not  to  exceed  that  of  the  White  Pine  Water  Works.  While  it  would  be  quite  ac- 
ceptable if  the  district  were  coursed  with  babbling  brooks  at  all  seasons,  the  scarcity 
of  water  here  is  no  great  objection. 

Wood  is  scarce  near  at  hand.  Upon  inquiry  of  a  largely  interested  party  of  what 
would  be  the  cost  of  wood  delivered  here  in  quantities  of  1,000  cords  and  upward, 
he  was  frank  and  prompt  in  declaring  it  at  not  "above  $20  per  cord."  Wood  is 
said  to  be  abundant  not  above  twenty  miles  distant,  and  known  to  bo  within  thirty 
luiles.  Good  pine  lumber  is  selling  at  15  cents  per  foot.  When  the  demand  becomes 
large  the  price  will  be  greatly  reduced.  For  fire-wood  there  is  an  ample  supply  of 
cedar  scattered  about  within  a  few  miles,  to  last  for  some  time,  but  it  is  too  limited  to 
be  considered  in  making  estimates  for  permanent  supplies. 

The  Gila  River  can  be  reached  with  a  railroad  in  forty-five  to  fifty  miles,  according 
to  local  authority.  A  broad,  level,  grassy  valley  intervenes.  There  is  ample  water- 
power,  and  the  mountains  which  hug  that  stream  above  possess  immense  forests  of 
superior  timber.  Should  this  immense  field  of  ore  prove  half  as  rich  as  appearances 
indicate  it  will,  I  predict  the  early  construction  of  a  railway  to  the  Gila,  as  a  means  of 
reaching  cheap  motive  power  and  fuel.  Dumps  along  the  body  of  the  Harpending  and 
portions  of  the  Brown  lodes  could  be  reached  with  cars  at  a  fourth  the  expense  it  cost 
to  reach  the  dumps  of  the  Comstock. 

The  climate  is  pleasant.  Days  warm,  but  breezy  and  not  oppressive,  and  nights 
cool.  It  is  regarded  as  very  healthy.  There  is  nothing  in  the  surroundings  to  change 
this  opinion,  which  of  course  is  one  formed  within  a  few  months  by  the  oldest  resi- 
dents. No  one  has  consented  to  occupy  a  grave-yard  yet,  and  therefore  no  cemetery  is 
located. 

Living  is  dear.  Everything  but  postage-stamps  sell  at  enormous  profit,  and  this  is  so 
throughout  all  this  section  of  country,  from  Fort  Yuma  eastward.  Bacon  sells  at  60 
to  75  cents  ;  sugar  the  same ;  beef  and  mutton,  25  cents  ;  flour,  10  cents,  &c.  Goods 
and  provisions  are  not  plenty,  but  so  far  as  the  assortment  goes,  enough  for  the  demand. 
Stocks  are  ordered  from  Chicago  and  St.  Louis  via  Sheridan.  I  am  told  that  freight 
can  be  laid  down  here  inside  of  10  cents  currency  from  those  cities,  and  that  a  revolu- 
tion in  retail  prices  must  ensue.  As  is  always  the  case  in  new  and  remote  places,  cer- 
tain lines  of  goods  bring  any  price  asked ;  as  a  rule,  merchants'  liberality  seldom 
appears  to  good  advantage  except  under  sharp  competition.  The  population  is  esti- 
mated in  and  about  the  mines  at  300.    Many  are  coming  and  going. 

Little  actual  mining  is  prosecuted.  Assessment  work  is  the  main  business,  aside 
from  building,  which  is  necessarily  limited,  although  there  are  several  comfortable 
houses  of  stone,  adobe,  and  granite,  and  more  building.  Owing  to  the  danger  from 
Indians,  and  distance  from  supj)liea,  but  little  is  required  to  hold  claims  under  the 
local  laws. 

A  notice  duly  recorded  holds  six  months  ;  a  shaft  5  by  5  and  6  feet  deep  will  hold  a 
single  claim  of  200  feet,  or  all  the  claims  of  any  one  company  on  the  same  lode,  for  one 
year.  Men  without  some  means  should  stay  away  until  there  is  a  demand  for  labor, 
which  is  very  limited  now,  and  will  be  for  the  next  six  months.  There  are  men  here 
who  have  bummed  their  way,  and  without  the  means  to  buy  a  meal  or  pay  for  record- 
ing a  claim,  should  they  find  one.  If  they  could  subsist  on  raw  quartz  this  would  be 
a  poor  man's  paradise.  It  is  a  friendly  act  to  often  warn  them  to  stay  away.  The 
mass  of  the  people  here  are  unable  to  maintain  healthy  paupers,  and  a  little  starvation 
is  good  for  such  mendicants.  Quartz  operators  of  means  ought  to  visit  these  mines. 
They  could  but  be  delighted  to  witness  more  good-looking  ore  in  sight  than  has  ever 
been  worked  in  the  mills  in  and  about  Virginia  and  Gold  HiU.  Veins  of  fine-looking 
ore,  standing  50  feet  above  ground,  ranging  in  width  from  10  to  200  feet,  form  a  pros- 
pect of  enchantment  to  all  mining  enthusiasts. 

As  mining  experts  are  constantly  making  themselves  ridiculous,  by  giving  learned 
opinions  on  mineral  deposits,  I  shall  not  in  the  least  attempt  to  divide  the  honors  with 
them.  Assays  tell  well  for  this  ore ;  it  remains  for  hundi-eds  of  tons  to  be  worked  in  a 
body  by  mill  process  to  establish  the  worth  of  this  district. 

This  was  written  in  May,  1870.  Later  in  the  year  my  assistant,  Mr. 
Eilers,  while  in  the  adjoining  Tsrritory  of  Arizona,  gathered  some  facts 
in  regard  to  these  mines  the  substance  of  which  is  as  follows  : 
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There  is  no  doubt  about  the  existence  of  extraordinai:y  large  quartz 
veins  in  the  district,  aud  the  quantity  of  ore,  such  as  it  is,  seems  to  be 
almost  unlimited  at  the  very  surface. 

In  regard  to  the  quality  of  the  surface  ore,  which  here,  as  well  as  in 
hundreds  of  other  silver  veins,  will  probably  be  found  to  he  the  best  in 
the  veins,  nothing  satisfactory  has  as  yet  reached  me. 

We  are  indeed  informed  by  an  article,  which  appeared  in  the  Scientific 
Press  of  July  30,  1870.  that  a  number  of  assays  of  ore  brought  to  San 
Francisco  yielded  as  follows:  "  $3  01,  $10  37,  $14  14,  $18  84,  $28  25, 
$28  35,  $30  17,  $-1-3  96,  $40  10,  $50  23,  $53  38,  $55  97,  $66  70,  $113  13, 
$118  26,  $130  81,  $147  21,  $158  03,  $172  80,  $224  37,  $287  21,  $471  24, 
$528  78,  $501  88,  $742  24,  $751  87,  $831  80,  $1,342  50,  $1,442  43, 
$3,038  62,  $3,838  46,  $4,861  09.  A  little  goldj  from  a  trace  up  to  $25  22, 
was  found  in  six  samples."  But  this  proves  nothing.  The  same  assays 
may  be  obtained  from  the  smallest  pocket  of  a  silver-ore  deposit.  Only 
average  samples,  taken  according  to  the  methods  in  use  in  the  practical 
working  of  silver  ores,  will  reveal  the  true  value  of  those  veins,  and  that 
only  after  large  amounts  have  been  taken  down. 

A  large  number  of  assays,  made  in  Arizona,  of  specimens  taken  from 
the  ledge  by  one  wiio  was  unacquainted  with  silver  ores,  gave  less  than 
an  average  of  $15  per  ton,  and  one  of  the  original  locators  acknowledged 
to  my  assistant  that  he  thought  the  great  mass  of  the  ores  would  not 
yield'above  $15  per  ton,  and  that  they  all  contained  a  high  percentage  of 
base  metals.  If  we  add  to  the  cost  of  beneficiation  of  such  ores  the  ex- 
pease  for  transportation  for  forty-five  miles  by  railroad  to  the  Gila  River, 
the  as  yet  high  cost  of  freight  to  aud  from  the  Burro  Mountains,  and  the 
interest  of  the  large  capital  required  for  starting  such  an  enterprise,  it  is 
evident  that  those  mines  cannot  be  worked  at  a  profit  at  present.  At 
the  same  time  it  is  clear  that  upon  the  completion  of  the  Texas  Pacific 
Eailroad  a  very  extensive  mining  industry  is  likely  to  spring  up  here. 
I  learn  that  the  attempt  will  be  made  during  the  next  year  to  ruake  at 
least  a  beginning  in  the  development  of  these  mines. 

The  Gieiiega  mines  are  located  about  fifty  miles  northeast  of  Ealston. 
According  to  the  accounts  received  they  occur  in  limestone,  aud  are 
rather  deposits  than  veins.  A  town,  named  Silver  City,  has  been  located 
here,  and  some  little  prospecting  work  has  been  carried  on,  but  in  no 
case  a  depth  exceeding  12  feet  seems  to  have  been  reached  on  the  de- 
posits. Much  high-grade  chloride  of  silver  is  reported  to  have  been 
found,  and  the  principal  deposits  appear  to  lie  along  a  zone  running 
northeast  aud  southwest,  which  is  half  a  mile  wide,  and  has  been  super- 
ficially explored  for  a  length  of  three  miles.  Chloride  district,  two  miles 
from  Silver  City,  is  spoken  of  in  still  higher  terms  of  praise. 

All  these  discoveries  lie  apparently  a  short  distance  from  Fort  Bayard, 
and  may  be  identical  with  those  of  the  Central  City  district  mentioned 
in  last  year's  report.  As  yet  nothing  definite  is  known  in  regard  to 
them,  and  as  no  actual  mining  was  carried  on,  I  have  not  deemed  it 
necessary  to  expend  any  means  in  that  direction. 

The  passage  of  the  Texas  Pacific  Railroad  bill  will  probably  exercise 
a  powerful  influence  toward  developing  the  mineral  resources  of  south- 
ern New  Mexico  during  the  immediate  future,  and  there  are  certainly 
no  Territories  which  deserve  more  the  attention  of  mining  men  than 
those  crossed  by  the  thirty-second  parallel  line. 

The  total  white  population  of  the  mining  counties  of  New  Mexico,  as 
given  by  the  census  of  1870,  is  26,716,  including  Mexicans,  and  dis- 
tributed as  follows:  Grant  County,  1,143;  Lincoln  County,  1,803;  Taos 
County,  12,079  ;  Santa  ¥6  County,  9,099 ;  Colfax  CountJ^,  1,992. 

The  gold  product  of  the  Territory  for  1870  slightly  exceeds  $500,000. 
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CHAPTER    IX. 

* 
COLORADO. 

This  Territory  manifests  a  steadj^  progress  in  the  direction  of  settled 
and  productive  industry,  and  permanent  public  improvements  of  every 
kind.  Tlie  completion  of  three  railroads,  centering  at  Denver,  the  forma- 
tion of  new  and  thriving  colonies,  like  that  of  Greeley,  and  the  growth 
of  several  branches  of  domestic  manufactures,  are  all  causes  which, 
though  distinct  from  miniug,  operate  favorably  to  that  interest.  The 
absolute  proximity  of  agriculture  and  mining  is  not  always  perfectly 
advantageous  to  both.  Thus  in  California  the  placer-mining  operations 
have  been  ruinous  to  large  areas  of  farming  and  garden  land,  along  the 
rivers  below  the  mining  ground.  The  vapors  from  smelting  works  are 
frequently  injurious  to  crops.  The  high  rates  of  miners'  wages  alTect 
unfavorably  the  price  of  agricultural  labor.  Conflicts  of  interest  be- 
tween the  two  industries  promote  litigation  while  they  hamper  legisla- 
tion. Yet,  on  the  other  hand,  mining  cannot  maintain  itself  remote 
from  auxiliaries,  except  at  great  pecuniary  and  social  cost  to  the  com- 
niuuity.  I  regard  it,  therefore,  as  peculiarly  fortunate  for  Colorado 
that  within  her  borders  mining  and  agriculture  are  "so  near  and  yet  so 
iarf  that  her  rugged  mountain  districts  are  skirted  with  fertile  plains 
and  parks;  that  in  days  to  come  the  camps  of  her  pioneers  will  be  merely 
outposts  of  her  great  cities.  It  is  difficult  to  find  an  instance  where  the 
two  fundamental  productive  activities  of  man  are  both  so  magnificently 
endowed,  and  so  conveniently  located  fpr  mutual  assistance  without  in- 
terference. 

■  The  Territorial  fair,  held  in  September  at  Denver,  was  a  strikijig 
exhibition  of  the  wealth  and  progress  of  Colorado.  It  is  true,  it  was 
interior  in  its  array  of  native  stock  to  that  of  18G9,  and  no  more  than 
equal  to  its  predecessor  in  point  of  agricultural  products.  But  these 
facts  have  little  significance.  AVhat  Colorado  can  do  in  these  particu- 
lars is  well  known  already ;  and  it  matters  not  whether  the  heifers  or 
the  turnips  are  a  few  inches  larger  round  the  belly  this  year  or  last. 
On  the  other  hand,  the  magnificent  display  of  blooded  stock  in  1870 
means  a  great  deal.  It  shows  growing  wealth  and  intelligence  among 
stock-raisers,  and  promises  still  better  things  hereafter. 

The  crops  suliered  greatly  from  drought,  so  that,  although  the  area 
under  cultivation  was  greater,  the  total  harvest  probably  did  not  ex- 
ceed that  of  1809.  But  next  season  will  astonish  the  outside  world ; 
and  meanwhile,  though  the  average  yield  was  not  realized  in  the  pres- 
ent crop,  the  ranchmen  of  Colorado 'may  claim  with  truth  that,  even 
under  the  great  disadvantage  of  a  partial  failure,  they  far  exceeded  the 
general  average  of  the  United  States. 

But  the  great  glory  of  the  fair  was  its  display  of  ores  and  bullion. 
The  total  value  of  the  samples  on  exhibition  was  not  far  from  $100,000; 
and  the  exhibition  as  a  whole  has  seldom  or  never  been  equaled.  The 
pride  and  joy  of  the  citizens  over  this  splendid  testimony  to  their  young 
industry  is  more  than  pardonable  ;  it  is  fully  justified.  They  have  no» 
longer-  any  need  to  indulge  in  idle  asseverations ;  they  can  point  to 
facts. 

The  bullion  display  was  very  fine.  There  was  one  solid  piece  of  gold 
bullion,  value  $39,0C1 65.    Clear  Creek  County  sent  one  silver  button 
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weighing  1,141  pounds,  value  $20,000 ;  one  weighing  400  pounds,  value 
$7,000;  one  93f  pounds,  value  $1,027;  and  one  113  pounds,  value 
$1,625.  The  first  two  were  from  the  Brown  Company,  the  third  from  the 
Terrible  mine  and  the  last  from  4f  tons  of  Snowdrift  ore. 

The  follo^ying  is  a  list  of  the  ores  exhibited,  together  with  their  mill 
or  assay  values : 

GILPIN  COUNTY— GOLD. 


Kingston  lode 10  to  45  oz.  in  mill  per  cord. 

Wautoga  lodo 8  do. 

Gregory  lode C  do. 

iiobtail  lode 8  do. 

Flack  lode 10  do. 

Stark  Co.  lode 6  do. 

New  Fouiidland  lodo 10  do. 

Fairfield  lode 8  do. 

Prize  lodo 7  do. 

Bates  lode •. 10  do. 

V.  P.  E.  lodo 10  do. 

Delaware  lodo 4  do. 

Jones  lode 20  do. 

JPewabic  lodo 15  do. 

Burroughs  lodo 8  do. 

Yankee  lode 

California  lode 13  do. 

Hidden  Treasure  lode. ..    8  do. 

Mt.  Desert  lode 6  do. 

Oldorado  lode 

German  lode 

Emaha  lode 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Kip  lode , 4  oz.  in  mill  per  cord, 

Johnstonlode 

Promise  lode 

American  Flag  lodo 4  do.  do.  do. 

Troy  lode 

Alps  lodo 7  do.  do.  do. 

Marg't  Glennan  lode 

Foote  &  Simons  lode 6  do.  do.  do. 

Gunnell  lode 

Winnebago  lode 7  do.  do.        do. 

Mammoth  lode 4  do.  do.  do. 

East  Boston  lode 

Gardirier  lode 7  do.  do.  do. 

St.  Louis  lode 6  do.  do.  do. 

Peck  &  Thomas  lode 

Baxter  &  Crispin  lode 


Kansas  lode 6  do.  do.  do. 

Simmons'  Fork 6  do.  do.  do. 

Coaley  lode,  (silver) 400  do.  do.    per  ton. 

Gilpin  lode,  (silver) 300  do.  do.  do. 

Pleasant  View  lode 10  do.  do.  per  eord. 

Illinois  lode 6  do.  do.  do. 


CLEAR  CREEK  COUNTY,   GRIFFITH  DISTRICT— SILVER   ORES. 

All  coin  values,  per  ton  of  2,000  pounds. 

Sweepstakes  lode,  assay $440  00 

Peruvian  lode,  mill  run 513  80 

Gilpin  lode,  mill  run 1'20  00 

Ni-Wot  lode,  assay 400  00 

Griffitli  lode,  assay 120  00 

Guthrie  lode,mill  run 728  00 

New  Boston  lode,  assay,  (50  per  cent,  lead) 30  00 

Terrible  lode,  mill  run 650  00 

Lake  Superior  lode,  assay 146  00 

Magnet  lode,  mill  run 320  00 

Iilammoth  lode,  assay 500  00 

Brown  lode,  mill  run 650  00 

Quaker  lode,  mill  run , 200  00 

Franklin  lode,  mill  run 96  00 

Astor  lode,  assay 400  00 

Mendota  lode,  assay 260  00 

Robert  Emmett  lodo,  mill  run 179  10 

Bunker  Hill  lode,  assay 800  00 

E  Pluribus  Unum  lode,  assay 1, 000  00 

General  Jackson  lode,  assay 200  00 

Cashier  lode,  mill  run 230  00 

Federal  lode,  select  specimens,  assay 27, 000  00 

Federal  lode,  second  class,  assay 800  00 

O  K  lode,mill  run 1,176  00 

Dives  lode,  assay 646  00 

Silver  Plume  lode,  lot  of  500  pounds,  assay... 2,535  00 

Snowdrift  lode,  lot  of  300  pounds,  assay 3,356  00 

Snowdrift  lode,  lot  of  100  pounds,  assay 3,159  00 

Snowdrift  lode,  lot  of  100  pounds  galena,  assay 1, 404  00 

ARGENTINE  DISTRICT. 

Stevens'  lode, mill  run,  (65  percent,  lead) 260  00 

0  Paymaster  lode,  assay,  (80  per  cent,  lead) 84  50 

Baker  lode.millrun 120  00 

DAILEY  DISTRICT. 

Mountain  Eam  lodo,  assay 444  00 
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UPPER    UNION  DISTRICT— GOLD. 


Silver  Mountain  lode,  mill  run $100  00 

Conqueror  lode,  mill  run 125  00 

montjVNa  district— silver. 

Commonwealth  lode,  assay,  (lead  60 per  cent.) 30  00 

Congress  lode,  assay - 240  00 

Highland  lode,  assay  ..'. 200  00 

Capital  lode,  assay 240  00 

morris  district. 
Massachusetts  lode,  value  unknown. 

LINCOLN  DISTRICT. 

Blazing  Star  lode — 
Surface,  assay,  j  fnvtr  "-"-"-'"!.'.■-'.'  """""  '.'.""  """l"'"""  '.""'.        158  34 

Sixty-five  feet  deep,  assay,  |  f^^^^  "."V.V.V. *.'.".'.'".' '. ! !  I ! ! ! ! '.  I ! '. ". ! ".  1 1 ! ! '. ! !        633  33 

And  13  per  cent,  copper. 

IDAHO   DISTRICT. 

Seaton  lode,  silver,  mass  of  455  pounds,  mill  run 300  00 

Schaffter  lode,  native  gold,  specimens,  value  unknown. 

Of  course  these  figures  do  not  represent  the  average  yield  of  the  ores- 
treated,  still  less  the  average  value  of  the  vein-material.  Nor  would  the 
true  average  mill-yield  give  a  direct  measure  of  the  general  quality  of 
ore.  A  common  error  with  American  miners  has  been  the  habitual^ 
though  often  innocent,  exaggeration  of  the  "average  value"  of  ores. 
People  do  not  seem  to  know  what  this  phrase  means.  At  first  it  used 
to  mean  the  average  result  of  a  large  number  of  sample  assays.;  then, 
when  we  had  grown  wiser,  it  meant  the  average  of  pulp  assays  taken  in 
the  mills ;  and  beyond  the  latter  signification  we  have  apparently  not 
yet  advanced. 

Now  any  district  can  maintain  a  high  "average  value"  af  this  sort,  as 
long  as  it  sends  only  good  ores  to  the  mill  or  furnace ;  and  the  figures 
signify,  not  the  average  value  of  all  the  ore  in  the  veins,,  not  even  that 
of  the  ore  extracted,  but  that  of  the  ore  treated.  In  other  words,  they 
are  a  criterion  of  the  expense  of  mining  and  reduction,  and  that  is  all. 
Moreover,  since  no  mines  ever  did  or  do  contain  rich  ores  only,  the  high 
yields  are  generally  associated  with  wasteful  sorting^  which  still  further 
increases  the  expense  of  mining. 

Let  him  who  would  apply  this  test  to  a  mine  or  a  district  measure  the 
excavations  on  the  lodes,  calculate  the  whole  amount  of  vein-matter  re- 
moved, and  compare  this  with  the  total  of  bullion  produced.  In  Colo- 
rado this  style  of  calculation  would  produce  some  surprising  results. 
But  Colorado  is  no  worse  and  no  better  than  any  other  districts  in  this 
respect.  She  is  just  now  working  her  best  mines,  and  of  these  only  the 
best  and  second-best  ores.  When,  in  the  progress  of  healthful  industry, 
more  mines  shall  be  opened,  existing  mines  operated  on  a  larger  scale 
and  more  permanent  system,  and  less  ore  thrown  away  or  left  standing 
as  too  poor  to  work,  we  shall  see  an  apparent  decrease  in  the  value  per 
ton  of  the  contents  of  her  veins ;  and  I  cannot  wish  her  better  fortune 
than  just  this  decrease. 

In  a  subsequent  chapter  the  processes  of  reduction  employed  in  Colo- 
rado will  be  fully  discussed,  and  more  exact  information  as  to  average 
value  and  yield  will  be  given. 
H.  Ex.  10 19 
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BULLION  PRODUCT   OF  1870. 

The  Denver  Kews  estimates  the  total  gold  and  silver  yield  of  the  Ter- 
ritory for  1870,  as  follows : 

Shipped  by  express $2,400,000 

Add  ten  per  cent,  for  actual  value 240,  000 

In  private  hands  from  Denver 500,  000 

Shipments  of  matte 884,000 

Shipments  of  Terrible  ore 176,000 

Other  concentrated  ores 300,  000 

From  southern  mines 100,  000 

From  northern  mines 150,  000 

Used  by  manufacturers 120,000 

Total  coin  value 4,870,000 

Add  12  percent,  premium 584,400 

Total  currency  value 5,454,400 

I  am  obliged  to  regard  this  estimate  as  altogether  too  high.  The 
article  which  contained  it  showed  the  manner  in  which  each  item  was 
calculated ;  and  a  revision  of  the  whole,  with  additional  sources  of  in- 
formation, for  which  I  am  indebted  to  Mr.  Schirmer  of  the  Denver  mint, 
and  Mr.  Jones,  agent  of  Wells,  Fargo  &  Co.  at  that  place,  leads  me  to 
■substitute  the  following  estimate,  as  the  most  accurate  which  I  can 
obtain : 

Shipped  by  express.. $2,160,000 

In  private  hands  from  Denver 120,000 

.  Shipments  of  matte,  (Professor  Hill) 884, 000 

Terrible  ore 176,000 

Other  ore r 110,000 

Shipments  from  southern  mines 100,000 

.Shipments  from  northern  mines -•-        50,000 

.Used  by  manufacturers - 75,000 

Total  coin  value 3,675,000 


The  items  of  northern  and  southern  mines  in  these  estimates  refer  to 
the  fact  .that  much  of  the  gold  gathered  in  the  mines  of  Park,  Lake,  and 
Summit  Counties  goes  out,  by  the  way  of  Colorado  and  CaQon  Cities,  to 
Pueblo,. and  thence  east  without  coming  to  Denver  at  all.  So  of  the 
product  of  the  I^orth  Park,  Snake,  and  White  Eiver  mines  in  Northern 
and  Northwestern  Colorado.  It  finds  its  way  to  the  line  of  the  Union 
Pacific  .Eailroad  and  thence  east  or  west. 

The  deposits  at  the  Denver  branch  mint  were  as  follows : 

DENVER  BRANCH  MINT. 


Month. 


January 

Febri;ary. .. 

March 

April   

May...; 

June  >.. 

July 

August 

September 
October  ... 
November  . 
December . , 

Total 


Value. 


$49,900  10 

58, 814  93 

4-8,801  08 

48, 170  79 

76,  036  30 

99, 474  77 

108, 210  78 

119, 565  22 

160, 358  96 

91, 752  02 

53, 816  27 

52, 546  68 


967,447  90 
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In  the  last  six  months  of  the  year  there  were  1,144  deposits,  of  the 
value  of  $580,249  93,  showing  a  very  gratifying  increase  in  both  num- 
ber and  amount. 

The  following  altitudes  of  noted  localities,  mostly  within  the  Territory 
of  Colorado,  are  taken  from  a  pamphlet  published  by  Colonel  Baker  of 
Central  City.  There  are  differences  of  a  few  feet  in. the  determinations 
of  many  of  these  points.  Thus,  Denver,  according  to  another  go©d 
authority,  has  an  altitude  of  5,387  feet,  which  may  easily  be  accounted  for 
by  supposing  the  observation  to  have  been  taken  on  the  higher  part  of 
the  town.  Since,  a  third  determination,  made  on  the  lower  bottom  of 
the  Platte,  at  Denver,  near  the  mouth  of  Cherry  Creek,  gives  5,303  feet 
only.  Again,  Georgetown  is  sometimes  placed  at  8,906  feet,  a  serious 
difference  f  and  the  Berthoud  Pass  at  11,562  feet,  or  213  feet  higher 
than  in  the  table  below.  In  a  number  of  instances,  Fr^monx's  original 
hypsometrical  determinations  are  given  for  comparison  with  more 
modern  ones. 

1.  Western  platns. 

Feet 

Omaha,  (library  and  state-house) 1,211 

Jxilesburg,  eight  feet  above  river 3, 703 

Denver 5,317 

2.  Base  of  mountains. 

Franklin,  (St.  Train's) 5,256 

Boulder  City 5,536 

Golden  City 5,882 

Golden  Gate 6,226 

Mt.  Vernon 6,479 

Soda  Springs,  (Pike's  Peak) 6,515 

Colorado  City,  15  feet  above  water 6,  342 

Divide  between  Arkansas  and  Platte,  op.  road  from  Colorado  City  to  Denver. .  7, 554 

3.  Eastern  slope  of  mountains,  upper  plateau. 

Central  City 8,300 

Gold  Hill 8,636 

Osborn's  Lake,  (Ward  district) 8,821 

Bergen's  Ranch 7,752 

North  branch  of  South  Platte,  Denver  and  Buckskin  road 8,  028 

Lake  where  Denver  road  enters  South  Park 10, 041 

Jefferson,  (South  Park) 9,842 

Tarryall,  (South  Park) 9,932 

Forty-six  miles  below  Tarryall,  on  the  Platte 8, 151 

Where  the  Tarryall  road  leaves  or  strikes  Fontaine  qui  Bouille 8, 273 

Three  miles  lower  down 7, 794 

Junction,  North  and  South  Clear  Creeks 7' 086 

Idaho,  (12  feet  above  South  Clear  Creek) 7,800 

Head  of  Virginia  Canon 9,690 

Consolidated  Ditch  Ofdce,  (Missouri  City) 9*073 

Mouth  of  Fall  River 7,930 

Level  of  Clear  Creek  at  Empire  City 8^583 

Base  of  Berthoud's  Pass 9,464 

Georgetown \ '^  8'452 

4.  Passes. 

Georgia  Pass,  (South  to  Middle  Park) 11,487 

Berthoud's  Pass,  (Clear  Creek  to  head  of  Middle  Park) •  11, 349 

Same,  (General  Case) 11  371 

Ute  Pass,  (Fr6mont) ll'200 

5.  Alpine  summits. 

Mt.  Audubon,  (southeast  of  Long's  Peak) 13,402 

Velie's  Peak,  (northwest  of  Long's  Peak)   13*  4.56 

Long's  Peak,  (approximately)  I4'  056 

Mt.  Guyot,  (west  of  Georgia  Pass) ,',  13^223 
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Teet. 

Pike's  Peak 14,216 

Pike's  Peak,  (Fremont) 14,300 

Gray's  Peak,  (Argentine  district) 14, 251 

Parry's  Peak,  (northwest  of  Empire  City,  named  by  General  Case) 13, 133 

Mt.  Flora,  (a  detached  peak  east  of  Parry's  Peak) 12, 878 

6.  Middle  park. 

Three-fourths  of  a  mile  from  summit  of  Berthoud's  Pass,  (western  slope) 10, 693 

Head  of  Middle  Park 8,690 

Hot  Springs  of  Grand  River,  25  miles  from  head  of  Park 7, 725 

7.  Timber  line. 

North  slope  of  Pike's  Peak 12,043 

On  the  range  of  Berthoud's  Pass 11,816 

Eastern  slop^of  ridge  leading  to  Gray's  Peak 11,643 

Eastern  slope  of  Mt.  Engelmanu 11,  578 

Southern  slope  of  Mt.  Flora 11, 807 

On  Snowy  Range 11,700  to  11,  800 

Mt.  Audubon 11,300 

Long's  Peak L 10,800 

Wind  River  Mountains 10, 160 


These  formidable  altitudes  are  indications  of  the  difficulty  of  inter- 
communication between  the  different  mining  districts.  Yet  the  enter- 
prise and  skill  of  American  engineers  are  not  to  be  baffied  by  such 
obstacles ;  and  it  is  safe  to  predict  that  railway  communication,  in  some 
form,  will,  ere  long,  be  extended  into  the  heart  of  the  mountains,  to 
say  nothing  of  the  plans  of  sanguine  projectors,  who  talk  already  of 
penetrating,  by  this  line,  to  the  Salt  Lake  Yalley  itself  At  present 
there  are  three  railroads  centering  at  Denver :  the  Kansas  Pacific,  com- 
ing from  Kansas  City,  the  Denver  Pacific,  connecting  with  the  Union 
Pacific  at  Cheyenne,  and  the  Colorado  Central,  which  strikes  from  Den- 
ver into  the  mountains.  The  latter  road  has  been  completed  to  Golden 
City,  a  distance  of  about  fifteen  miles,  and  was  opened  for  business 
■with  appropriate  festivities  on  the  24th  of  September,  1870.  Another 
road,  called  the  Boulder  Valley  Kailroad,  is  in  process  of  construction 
from  a  point  on  the  Denver  Pacific,  ab6ut  twenty-five  miles  north  of 
Denver,  to  the  Boulder  coal-fields. 

It  is  proposed  to  continue  the  Colorado  Central  to  Central  City  or 
Georgetown,  and  some  preliminary  work  has  been  done  in  Clear  Creek 
Canon.  But  the  question  of  gauge,  which  has  been  considerably  dis- 
cussed, still  remains  unsettled.  The  narrow  gauge,  which  has  been 
employed  with  excellent  economical  results  in  India,  Canada,  Norway, 
and  elsewhere,  would  be,  it  seems  to  me,  just  the  thing  for  mountain 
branch  roads,  on  account  of  its  superior  cheapness  in  construction  and 
operation  ;  but  it  appears  difficult  for  the  Colorado  people  to  give  up  the 
idea  of  a  great  transcontinental  trunk-line.  Tlie  ambition  of  the  pow- 
erful Kansas  Pacific  Company  .seems  to  point  in  this  direction.  A  nar- 
row-gauge line  beyond  Golden  City,  necessitating  transshipments  at 
that  place,  would  be  a  great  local  advantage  to  it,  while  the  continuance 
of  the  ordinary  gauge  to  Central  and  Georgetown  would  be  better  for 
those  localities,  if  its  construction  and  successful  operation  were  feasi- 
ble. My^mpression  is  that  Gilpin  and  Clear  Creek  Counties  will  have 
to  choose  between  the  narrow  gauge  and  nothing.  Meanwhile,  a  bold 
and,  perhaps,  visionary  scheme  is  said  to  be  connected  with  the  Boulder 
Yalley  line.  I  quote  the  following  statement  from  a  letter  to  the  IsTew 
York  Tribune: 

The  Kansas  Pacific  is  a  powerful  corporation,  and,  properly,  it  is  the  line  by  which 
the  Cotton  States  are  to  communicate  with  California  and  China  j  but,  unfortunately, 
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it  becomes  tributary  to  the  Union  Pacific  at  Cheyenne,  Vv^hile  it  traverses  a  treeless, 
houseless  pi'airie  of  nearly  live  hundred  miles  east  of  Denver.  Engineers  have  been 
struggling  for  a  passage  through  the  Arkansas  Canon ;  thence  through  the  Pone  ho  Pass 
into  §au  Luis  Valley,  and  they  have  tried  other  routes,  though  they  knew  that  if  they 
succeeded  they  would  find  beyond  the  eastern  slope  of  the  Rocky  Mountains  an  unin- 
habitable country,  more  than  one  thousand  miles  wide.  The  present  move  would  seem 
to  bo  toward  Cariboo,  in  the  building  of  the  Boulder  Valley  Road,  that  coal  may  first 
be  obtained,  and  then  that  the  mining  region  may  be  reached  before  the  Union  Pacific 
should  consider  whether  the  prize  is  Avorth  seeking.  But  there  is  more  than  this  still 
behind.  Boulder  Pass  is  between  Cariboo  and  Central,  and  here  the  snowy  range 
crowds  so  far  to  the  east  that  it  is  but  a  few  miles  through  to  the  head-waters  of  the 
Colorado  of  the  West,  whence  a  passage  into  Salt  Lake  Valley  vrill  be  easy.  When 
this  shall  bo  accomplished  a  grand  scheme  will  bo  developed.  The  Central  Pacilio, 
which  meets  the  Union  Pacific  at  Ogden,  seven  hundred  and  fifty  miles  east  of  Sacra- 
mento, will  clasp  hands  with  the  Kansas  Pacific,  and  the  Union  Pacific  will  see  passen- 
gers and  freight  take  this  new  route,  which  is  said  to  be  one  hundred  and  fifty  miles 
nearer  to  New  York. 

Leaving  these  pictures  of  extensive  possibilities,  it  is  well  to  return 
to  the  immediate  needs  of  the  princii^al  mining  districts  of  the  Territory ; 
and  these,  I  do  not  hesitate  to  say,  will  be  best,  since  most  speedily, 
served  by  the  construction  of  narrow-gauge  railways.  In  a  subsequent 
chapter  of  this  report  some  further  information  on  the  subject  will  be 
given. 

The  erection  of  smelting- works  for  the  treatment  of  Colorado  ores  is  a 
matter  closely  connected  with  the  question  of  railway  transportation; 
and  the  public  spirit,  outrunning,  as  usual,  the  actual  progress  of  in- 
dustry, has  projected  such  works  in  numerous  localities.  An  establish- 
ment of  the  kind  is  erecting  at  Omaha,  under  the  charge  of  Mr.  Balbach, 
of  the  l!fewark  (New  Jersey)  Works,  and  there  has  been  much  talk  and 
some  action  concerning  similar  enterprises  at  Chicago,  St.  Louis,  and 
Kansas  City.  It  is  also  proposed  to  establish  works  on  the  Union 
Pacific,  among  the  Wyoming  coal-fields,  and  at  Golden  City,  or  somewhere 
else  at  the  base  of  the  mountains,  among  the  Colorado  coal-fields.  The 
relative  natural  and  commercial  advantages  of  all  these  localities  have 
been  subjects  of  lively  discussion ;  but  I  fear  that  the  full  relations  of  the 
subject  have  been  but  partially  investigated.  Letters  are  frequently 
addressed  to  me  as  commissioner,  requesting  my  opinion  whether  this 
or  that  town  "  would  be  a  good  place  for  smelting  works,"  as  if  general 
opinions  on  such  a  point  could  be  proper  bases  of  action.  I  can  only 
say,  in  general,  that  the  most  thorough  and  elaborate  preliminary  esti- 
mates as  to  the  cost  of  construction  and  operation,  the  character  and 
amount  of  the  certain  supply  of  ores,  and  the  margin  of  profit  in  their 
treatment,  are  of  course  indispensable.  But  after  all  these  have  been 
obtained,  the  assurance  of  success  is  not  complete.  The  multiplication 
of  smelting  works  and  the  limited  supply  of  ores,  so  far  as  Colorado  is 
concerned,  will  bring  about  a  fierce  competition,  in  which  natural  ad- 
vantages, and  even  metallurgical  skill,  may  go  down  before  heavier  cap- 
ital and  shrewder  business  management.  The  production  of  the  mines 
may  be  gradually  stimulated  by  the  increased  facilities  of  reduction ; 
but  this  cannothave  an  immediate  effect,  and  meanwhile  financial  strength, 
the  ability  to  pay  high  cash  prices  for  ores,  and — what  is  more  import- 
ant— the  ability  to  stop  and  stand  still  when  prices  do  not  permit  profit- 
able work,  will  give  decisive  advantages  to  some  works,  while  others, 
less  fortunate  in  these  respects,  are  forced  to  follow  the  lead  of  rivals, 
putting  prices  up  or  down  to  get  business,  not  daring  to  suspend  ope- 
rations, lest  the  suspension  should  be  final,  yet  finding  it  equally  ruin- 
ous to  go  on.  I  have  seen  this  drama  played  repeatedly,  till  the  curtain 
fell  ui)on  a  sheriff's  sale. 

The  success  of  smelting-works  at  a  distance  from  the  mining  districts, 
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depends  moreover  upon  the  good  will  of  the  railroad  companies,  who  may 
favor  one  or  another  locality  in  the  prices  of  transportation.  The  ques- 
tion of  establishing  such  works  at  points  near  the  Eocky  Mountain  coal- 
beds  is  affected  directly  by  the  metallurg-ical  value  of  the  coal— a  matter 
which  needs  more  thorough  and  extensive  study  than  it  has  yet  received. 

Again,  smelting- works  at  accessible  commercial  centers,  drawing  their 
supplies  from  many  different  quarters,  have  a  great  advantage  over 
those  which  depend  directly  upon  single  districts;  yet  this  advantage 
may  be  neutralized  by  some  of  the  causes  enumerated  above,  or  in  the 
course  of  time  by  the  establishment  of  other  works,  intercepting  in  detail 
the  supplies  from  each  quarter.  Thus  the  extensive  works  of  Swansea 
in  Wales  possess  a  commercial  supremacy,  long  established  and  ac- 
knowledged, but  precarious  in  its  particular  elements. 

It  is,  therefore,  impossible  to  predict  which  works  of  the  many  now 
projected  east  of  the  Eocky  Mountains  will  survive  and  flourish.  1 
refer  in  this  connection  to  enterprises  which  are  expected  to  be  perma- 
nent. There  are  numerous  small  establishments  springing  up  from  time 
to  time  in  connection  with  the  discoveries  of  productive  mines,  paying 
for  themselves  in  a  few  months,  and  dying  when  the  mines,  even  tem- 
porarily, give  out.  They  belong  commercially  in  the  same  category  as 
stamp-mills. 

GILPIN  COUNTY. 

The  stamp-mills  of  Gilpin  County,  old  and  new,  number  about  seventy, 
with  more  than  1,300  stamps.  Probably  half  this  number  of  stamps 
have  been  in  operation  more  or  less  steadily  during  the  year,  crushing 
about  100,000  tons  of  quartz,  with  an  average  yield  of  $12  to  $15  per 
ton.  The  average  number  of  stamps  running  throughout  the  year  was 
.about  400.  A  large  portion  of  the  rock  crushed  was  custom-rock.  Some 
of  the  most  productive  mines  were  closed  for  months  on  account  of 
quarrels  between  companies.  Among  the  lodes  which  have  been  worked 
with  more  or  less  steadiness  are  the  Fiske,  Milwaukee,  the  California 
and  its  extension,  the  Gardiner,  theEoderic  Dhu,  Kansas,  Camp  Grove, 
Flack,  Prize,  Sudeburg,  Jones,  Fairfield,  Kent  County,  Bobtail,  Bur- 
roughs, and  Gregory.  The  Coaley  mine  at  Black  Hawk,  the  only  silver 
mine  worked,  so  far  as  I  know,  in  that  vicinity,  produced  some  $20,000 
of  silver  during  the  first  half  of -the  year. 

The  bullion  shipment  from  Gilpin  County  (gold)  for  the  year  ending 
July  1,  1870,  was  as  follows : 


\ 


Coin  value. 

July    $124,000 

August 161,500 

September 122,000 

October 110,000 

November 120,500 

December 106, 500 

January  106,000 


Coin  value. 

February $107,000 

March 114,000 

April 78,000 

May 112,500 

June 116,100 


Total  for  the  year 1 ,  378, 100 


The  bullion  shipments  for  the  twelve  months  previous  to  July  1, 
1860,  coin  value,  were  $1,207,900. 

In  December,  1870,  the  following  mills  were  running  in  Gilpin 
County,  mainly  on  custom- rock,  or  under  lease.  It  will  be  seen  that 
the  number  of  stamps  in  operation  is  very  high  for  the  season,  and 
above  the  average  for  the  year,  an  encouraging  fact. 

It  is  an  illustration  of  the  incompleteness  of  the  first  returns  furnished 
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by  the  assistant  marshals  under  the  census  law,  that  the  total  produc- 
tion of  stamp-mills  reported  to  the  Census  Bureau  from  Gilpin  County 
for  the  year  ending  June  1, 1870,  was  but  $480,429,  or  about  three-tenths 
of  the  actual  shipments  of  gold  for  the  same  period. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

•  9 

10 

11 

12 

13 

14 


15 
16 


17 
18 
19 
20 
21 
22 
23 


Name  of  mill. 


BLACK  HAWK. 

Sensenderfer 

Holbrook 

University 

FuUerton  and  Kimber's 

Meade's 

Lake's,  (Bobtail) 

North  Star 

Miller  and  Borum's 

Fitzpatrick's r 

Lewis's '. .,-. 

Black  Hawk , 

Cousolidated  Gregory 

Dickinson's 

New  York „ 

CENTRAIi. 

Lexington 

Barrett's 

NEVADA  AND  EUREKA  GULCH 

Waterman's  Eureka 

Kansas-Colorado 

Potter  and  Hawley's 

Beverley's - ' 

Clayton's 

Hardesty 

Philadelphia 

Total  number  of  stamps 


No.  of 
stamps. 


20 
10 
15 
15 
20 
12 
25 
10 
10 
12 
60 
23 
20 
55 


22 
30 


15 
12 
15 
12 
12 
25 
25 


477 


In  addition  to  these  there  were  several  other  mills,  unknown  to  me  by 
name,  raising  the  aggregate  number  of  stamps  to  more  than  500. 

In  view  of  the  limited  extent  of  the  ijroductive  gold-district  of  Gilpin 
County,  the  number  of  stamps  which  it  keeps  in  operation  is  un equaled, 
except  by  the  Comstock  Silver  district,  in  the  history  of  American  min- 
ing. But  this  number  would  be  much  greater  under  a  proper  system 
of  mine  ownership  and  management.  I  take  from  a  pamphlet  by  Colonel 
G.  W.  Baker  the  following  statement,  showing  how  the  most  celebrated 
lodes  of  Gilpin  County  are  subdivided  among  different  owners.  The 
table  suits  my  j)urpose  all  the  better,  because  it  was  not  published  in 
condemnation  of  this  system,  but  to  show  how  many  companies  had 
failed  to  develop  their  mines  successfully,  even  upon  veins  of  acknowl- 
edged value.  I  quote  it  to  prove  that  the  great  number  of  these  com- 
panies was  one  of  the  principal  causes  of  failure.* 


*  The  subdivisions  of  some  of  these  lodes  are  given  differently  by  Professor  Hague, 
whose  account  is  quoted  below.    I  am  not  able  to  explain  the  discrepancy. — E.  W.  K. 
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The  Gregory  lode  and  its  extension  are  divided  among  the  following 
comj)ames : 


F  eet. 

Black  Hawk 500 

Consolidated  Gregory 500 

Narragansett 400 

Eocky  Mountain 200 

Benton 600 

Eussell 300 


Feet. 

Briggs 250 

Smith  and  Parmelee 1, 100 

New  York 250 

United  States 400 


Aggregate 4,500 


This  is  considerably  more  than  the  known  length  of  the  lode.  So 
much  the  worse  for  the  remoter  claims.  The  shafts  sunk  upon  this  lode 
and  its  extensions  have  an  aggregate  depth  of  between  5,000  and  6,000 
feet,  some  of  them  being  500  feet  deep.  Certainly  half  this  amount  of 
shafting  has  been  required  by  the  divided  ownership  merely.  The  vein 
could  have  been  equally  well  developed  without  it. 

On  the  Mammoth  lode  we  have : 

Feet. 

Private  owners -. 1, 280 

Jerome  Eiggs  &  Co 200 

National  Company 233 

GoldEock 260 

Mammoth  Company 300 

Black  Hawk  Company 400 

Aggregate  length  between  3,000  and  3,500. 

Aggregate  of  shafting  about  1,600. 

The  Bobtail  load  is  divided  among — 

Feei, 

Bobtail  Company 433^ 

Sterling  Company 66f 

Brastow  Company 62| 

Sensenderfer  Company '. ,. 128 

Private  owners 33^ 

Length  between  700  and  800  feet. 

Shafts  will  aggregate  nearly  3^000  feet.  Many  of  them  400  feet  deep 
and  over. 

The  Gunnel  lode : 

Feet. 

Gunnell  Comi)any 450 

Central  Company 200 

University  Company : . . .  266 

Cook   Company 66 

Gunnell  Central  Company , 195 

Eemainder  owned  by  individuals. 

Aggregate  over  1,200  feet. 

Shafting  will  aggregate  over  2,000  feet. 

Development  over  400  feet. 

The  Burroughs  lode : 

Feet. 

Ophir  Company 462 

Gilpin  Company 262  J 

Colorado  Company 200 

Burroughs  Company , 255 
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Feet, 

Cooper  Company 50 

Hardesty  Company 265 

Pacific  National  (Brancli) 550 

First  National  Company '. 000 

Gold  Hill  Company 70 

Baltimore  and  Colorado  Company 40 

Quartz  Hill  Company 30 

Aggregate  length  over  3,000  feet. 

Aggregate  of  shafting  over  5,000  feet. 

Developed  between  400  and  500  feet. 

The  Bates  lode : 

Eocky  Mountain  Company 250 

Bates  &  Baxter  Company , 300 

Union  Company 200 

Loker  Company 400 

Gregory  Comi)any 100 

Private  owners 300 

Aggregate  length  1,500  to  1,600  feet. 

Shafts  aggregate  in  depth  at  least  2,000  feet. 

The  following  companies  own  fractions  of  the  lodes  placed  opposite 
their  names : 


Companies. 


Lodes. 


American  Flag 

Kansas 

Egyptian 

Topeka  

Alps - 

Nottoway 

King J 

Eochdale 

Prometheus 

Empire 

Monitor 

Keystone 

Philadelphia  &  Colorado 

Clark»-Gardner 

Congress 

Private. 

Ford 

Hill 

Fairfield 

Kershaw 

Private 

Montana 

Manhattan 

Eocky  Mountain 

Standard 

Alliance 

Corydon 

Lone  Star .* 

Columbia 

Thurher 


American  Flag. 

Kansas,  Camp  Grove,  Sullivan-Gardner^ 
Cook  County,  Cooper. 

Egyptian,  Massachusetts. 

Topeka. 

Alps,  Mackie. 

Nottoway. 

King,  Golden  Wedge,  Dorchester. 

Harsh,  Calhoun,  Wood. 

Prometheus. 

Empire,  American  Flag  Ex. 

Canton,  Pennsylvania. 

Calhoun,  Wood,  Cisler,  Eockford. 

Clark-Gardner,  Gardner. 

Gardner. 

Saratoga. 

Illinois. 

Jefferson,  Goldsborrow. 

Fairfield. 

Fairfield,  Leavenworth, 

Bench,  Tuscola. 

Pewabic,  Kingston,  &c. 

Kansas,  Kent  County,  Illinois. 

Fisk,  Gregory,  Ex.  Tucker,  Ground  Hog, 
Bobtail,  EnterxDrise,  Cotton,  Kip,  Galena. 

Bates  and  others. 

Fisk  and  others. 

Harsh,  Crawford  County,  Carolton,  Huber, 
Stump  Coin,  Berry,  Alliance. 

Corydon,  Newfoundland,  Lyman,  Excel- 
sior. 

Pacific,  Metropolitan,  Atlantic. 

Wall  Street. 

Grace,  Burton. 
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Companies. 

Lodes. 

Whipple 

Bobtail.  Fisk. 

New  England 

Running. 

Fisk 

Jacques 

Fisk,  Running. 
Mercer  County. 
Eureka. 

Sierra  Madre  ..-. 

Eureka 

Eureka. 

Chicago 

Kansas,  Monroe. 

Morrell 

Morrell. 

Merchants 

Fisher 

Wood,  Calhoun. 

S.  P.  Chase. 

United  States 

Gregory,  2d  Gregory  Ex. 
Grant,  Josephine,  German,  Peck  &  Thom- 
as, Ogden. 
German. 

Rochester 

Burton,  Rhoderick  Dhu. 

Commonwealth 

Prize. 

Mitchell,  DesMoines  Perrin  Freeland 

Empire. 

Foote  and  Simmons. 

It  is  difficult  to  see  how  properties  so  scattered  and  divided  could  be 
successfully  administered.  The  smallness  of  the  claims  becomes,  of 
course,  most  inconvenient  and  injurious  when  they  are  worked  with 
vigor.  The  prosecution  of  active  and  productive  mining  rapidly  ex- 
hausts the  ground  ou  the  one  hand,  and  leads,  on  the  other,  to  conflicts 
and  interferences  with  neighboring  claimants,  with  regard  to  dumps, 
right  of  way,  drainage,  trespasses,  etc.  Hence  it  is  the  leading  compa- 
nies which  have  been  most  damaged  by  the  original  folly  of  excessive 
subdivision  of  the  lodes.  There  is  no  cure  for  the  evil  but  consolida- 
tion of  adjacent  properties ;  and  this  is  retarded  by  the  inflated  capital 
as  well  as  the  passions  or  exorbitant  demands  of  the  different  owners. 
But  come  it  must. 

From  the  careful  chapter  of  Professor  J.  D.  Hague,  (TJnited  States 
Geological  Explorration  of  the  Fortieth  Parallel,  Yol.  Ill,)  on  the  gold 
veins  of  Gilpin  County,  the  following  accounts  of  some  of  the  represent- 
ative lodes  and  mines  have  been  extracted  and  condensed : 

The  most  important  and  best  developed  lodes  are  grouped  about  Central  City  within 
a  circle  two  or  three  miles  in  diameter.  Concerning  these  lodes  in  general,  it  rnay  be 
said  that  they  are  all  inclosed  in  rock  of  one  common  type,  chiefly  granitic,  with  some 
gneissic  varieties.  Their  course,  with  few  exceptions,  is  between  due  east  and  west, 
and  northeast  and  southwest.  The  prevailing  course  is  5°  to  10°  north  of  east.  Ex- 
amples are  the  Bobtail,  Burroughs,  Gardner,  Flack,  Guuncll,  Winnebago,  and  many 
others.  Exceptions  are  the  Gregory,  Bates,  and  a  few  others.  The  dip  usually  ap- 
proaches the  vertical.  The  lodes  possess  the  features  of  lissure  veins,  but  arc  remarka- 
bly free  from  faults  or  displacements.     ■ 

The  Bobtail  lode  has  the  reputation  of  having  been  the  most  productive  vein  of  Colo- 
rado, and  of  still  yielding  the  richest  gold  ores.  It  crops  out  on  the  northern  slope  of 
Bobtail  Hill,  not  far  below  the  crest,  and  several  hundred  feet  above  the  base.  This 
hill  is  on  the  south  side  of  Gregory  Gulch,  about  half  way  between  Central  City  and 
Black  Hawk.  Gregory  Hill  is  west  of  it,  beyond  a  shallow  ravine.  The  western  end 
of  what  is  commonly  called  the  Bobtail  lode  is  at  or  near  this  ravine  ;  and  the  vein  is 
traced  thence  easterly  about  800  feet  along  the  steep  side  of  the  hill.  It  is  one  of  a 
groux),  comprising  the  Bobtail,  Fisk,  Gregory,  and  Bates,  the  courses  of  which  appear 
to  converge  westwards,  so  that,  if  continuous,  they  probably  intersect  or  join  the  Mam- 
moth, a  large  vein  farther  west,  coinciding  closely  in  course  and  di.p  with  the  Bobtail. 
This  relation  is  not  clearly  exposed,  but  seems  probable.  The  Bobtail  is  considered  by 
many  a  continuation  of  the  Mammoth,  faulted  perhaps  a  hundred  feet,  near  the  ravine 
between  Gregory  and  Bobtail  hills.    In  the  absence  of  a  continuous  outcrop  the  uamo 
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Bobtail  is  definitely  applied  to  the  lode  east  of  the  ra.vine.  Its  average  course  for  800 
feet  is  north  75°  east,  magnetic,  or,  allowing  15°  for  variation,  true  east  and  west. 
Its  dip  is  almost  vertical,  varying  slightly  at  different  j)oint3  to  north  or  south.  The 
widtli  varies  from  a  few  inches,  or  a  well  seam,  to  10  or  even  15  feet,  not  exceeding  in 
the  average  3  or  4  feet.  The  country  rock  may  he  generally  described  as  gneiss,  though 
sometimes  distinctly  granitic  in  character;  It  possesses  the  common  characteristics  of  the 
probably  metamorphic  rock  that  prevails  throughout  the  more  elevated  portion  of  the 
range.  It  frequently  shows  a  thinlj' -banded  structure  with  an  easterly  dip.  The  walls 
of  the  vein  are  usually  i^retty  well  defined,  particularly  the  south  wall,  which  is  almost 
always  easily  followed,  and  carries  in  most  places  a  thin  clay  selvedge  or  parting.  The 
north  wall  appears  less  regular,  and  is  sometimes  difficult  to  distinguish.  The  vein- 
matter  is  a  highly  siliceous  feldspathic  mixture,  carrying  much  free  quartz,  but  not  pre- 
senting the  usual  appearance  of  solid  quartz  veins.  In  many  places,  even  where  the 
vein  is  Avide  and  well  defined,  the  filling  has  a  gTanitic  look,  differing  but  little  from 
that  of  the  country  rock ;  and  usually  in  such  cases  it  is  quite  ks  barren.  The  gangue 
accompanying  the  ore  is  a  soft-whitish  or  pale-greenish  rock,  consisting  chiefly  of  de- 
composed or  altered  feldspathic  material,  mixed  with  quartz,  and  thickly  impregnated 
with  iron  and  copper  pyrites,  usually  in  small  crystals.  The  richer  ore  is  concentrated 
in  a  seam  of  solid  sulphurets,  consisting  mainly  of  iron  and  copper  pyrites,  intimately 
mingled  with  which  are  comparatively  small  quantities  of  galena,  zinc-blende,  arseni- 
cal pyrites,  and  other  allied  minerals.  Gold,  rarely  or  never  entirely  without  silver,  is 
associated  with  the  pyrites.  Usually  the  fine  copper  pyrites  is  the  richest  in  gold ;  the 
iron  pyrites,  when  fine  and  close-grained,  is  also  a  rich  gold-bearing  ore,  but  when 
coarse-grained  and  distinctly  crystalline,  it  has  much  lower  value. 

The  productive  portions  of  the  vein  usually  carry  a  seam  of  the  solid,  gold-bearing 
pyrites,  varying  in  width  from  an  inch  or  two  to  two  or  three  feet.  An  average  width 
of  ten  or  twelve  inches  is  deemed  an  excellent  vein  of  pay-ore.  This  seam  of  pyrites  is 
usually  accompanied  by  a  mass  of  vein-matter  or  gangue,  from  one  to  three  or  four 
feet  in  width,  which  carries  the  finely-crystallized  sulphurets,  generally  disseminated 
through  it,  as  already  described.  These  two  methods  of  occurrence  of  the  ore  furnish 
two  qualities  for  treatment ;  the  last  named,  that  which  fills  the  greater  part  of  the 
vein,  affording  stamii-rock  that  yields  about  an  ounce  of  retorted  amalgam,  or  $1Q  50 
to  $18,  coin,  per  ton ;  the  former,  or  the  concentrated  seam  of  pyrites,  affording  the  first- 
class  or  smelting  ore,  assaying  from  three  to  twelve,  and  averaging  about  six  ounces  of 
fine  gold  and  six  ounces  of  tine  silver  i^er  ton,  besides  the  copper,  which,  when  saved 
in  the  smelting  process,  forms  an  important  element  of  its  value. 

The  distribution  of  ore  in  the  vein  is  not  uniform.  Some  jDortions  of  the  ground, 
for  considerable  distances,  both  horizontally  and  vertically,  are  barren ;  the  walla 
approach  each  other ;  the  vein-matter  pinches  out,  or  sometimes,  the  vein,  where  pre- 
serving its  width,  is  filled  with  barren  rock.  In  some  places  the  fissure  is  filled  with  a 
good  veiiii  of  stamxi-rock,  with  little  or  no  first-class  ore  ;  in  others  the  solid  seams  of 
sulphurets,  the  copper  and  iron  pyrites,  attain  and  preserve  for  considerable  distances, 
a  width  of  two  feet  or  more.  Commonly,  however,  as  has  just  been  stated,  the  vein, 
where  productive,  consists  of  a  seam  of  gold-bearing  pyrites  eight  or  twelve  inches  in 
width,  with  an  accompanying  belt  of  pay-ground,  having  the  ore  more  or  less  liberally 
distributed  through  it,  and  affording  stamp-rock  of  fair  quality.  The  average  yield 
of  the  stamp-rock  of  this  lode  is  six  or  seven  ounces  of  retorted  amalgam  per  cord  of 
ore.  The  ounce  of  amalgam  is  worth  from  $16  50  to  $18,  coin;  The  cord  contains  from 
seven  to  eight  tons.     The  yield  is  accordingly  about  $14  or  $16,  coin,  per  ton. 

As  nearly  as  could  be  ascertained  from  the  oiScers  of  the  Bobtail  mine,  working  on 
the  western  portion  of  the  lode,  the  proportion  of  first-class  ore  to  the  second-class  or 
stamp-rock  was  about  one-tenth  ;  while  the  whole  amount  of  ore  of  the  two  grades 
was  estimated  to  be  from  one-third  to  one-half  of  all  the  rock  raised  from  the  mine. 

The  lode  is  clearly  traced  and  is  developed  for  800  feet  in  length.  Unfortunately 
that  extent  of  ground,  itself  not  more'  than  enough  for  one  well-managed  mine,  is 
divided  up  into  six  independent  claims,  some  of  them  very  short,  not  only  increasing 
greatly  the  costs  of  superintendence  and  general  management,  but  presenting  great 
hinderances  to  the  economical  opening  and  working  of  the  ground.  These  claims, 
beginning  at  the  west  end  in  the  ravine  and  proceeding  easterly,  are  as  foUows : 

Teet. 

The  Bobtail  Gold  Mining  Company  owning 43.3^- 

The  Sterling  Gold  Mining  Company  owning G6f 

The  Black  Hawk  Gold  Mining  Company  owning 72 

The  Field  Gold  Mining  Company  owning 33^ 

The  Trust  Gold  Mining  Company  owning .-...     6G| 

The  Sensenderfer  Gold  Mining  Company  owning 128 

800 
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The  development  of  these  claims  has  reached  an  average  depth  of  about  500  feet. 
They  have  been  worked  independently  of  each  other  except  in  the  matter  of  drainage, 
which  has  been  effected  by  pumping  machinery  owned  and  operated  by  the  several 
parties  on  joint  account.  But  the  very  limited  extent  of  most  of  the  claims  has  been 
the  cause  of  very  irregular  work  below  ground,  especially  in  those  east  of  the  Bobtail 
Company.  Each  claim,  even  the  shortest,  has  carried  on  its  operations  through  an 
independent  shaft,  usually  stoping  the  ore  underhand  as  fast  as  made  accessible  by  the 
shaft.  No  systematic  opening  of  the  ground,  in  advance  of  the  stopes,  or  economical 
or  advantageous  methods  of  attacking  or  handling  the  rock  can  be  em.ployed  under 
such  conditions.  The  vein  is  not  wide,  and  the  rock  is  hard,  making  the  costs  of  sink- 
ing and  stoping  very  considerable  ;  water  is  abundant  and  its  removal  involves  much 
expense  ;  nor  is  the  vein  uniformly  productive.  All  these  qualities  demand  economy 
and  a  well-organized  and  comprehensive  system  of  management  as  the  Jirst  condition 
of  permanent  and  successful  mining.  In  the  absence  of  this  the  profits  are  likely  tobe 
absorbed  by  the  multiiDlied  costs  of  administration  when  the  lode  is  productive,  and  when 
the  lode  becomes  poor,  in  any  given  portion,  the  work  is  liable  to  be  abandoned  by 
the  parties  that  are  most  affected,  and  only  resumed  when  the  neighboring  claims  have 
afford  renewed  encouragement. 

The  Bobtail  lode  has  been  remarkably  productive  and  has  yielded  very  rich  ores,  so 
that,  in  spite  of  all  the  existing  disadvantages,  it  has  during  its  history  j)aid  large 
profits  to  its  owners.  Nevertheless,  its  operations  of  late  have  been  less  prosperous. 
Some  of  the  shorter  claims  under  temporary  discouragements  stopped  work  two  or 
three  years  ago  ;  the  others,  owing  to  various  causes,  of  which  the  inefficiency  of  the 
pumping  apparatus  has  been  an  important  one,  and  the  necessity  of  investing  largely 
in  machinery  and  other  improvements  another,  have  been  unable  for  some  time  to 
make  any  dividends  ;  and,  in  the  summer  of  1869,  all  work  on  the  lode  was  suspended 
awaiting  the  result  of  negotiations  then  in  progress,  having  in  view  the  consolidation 
of  the  various  companies  interested  in  the  property. 

The  first  of  the  above-named  companies,  the  "  Bobtail,"  owns  more  than  one-half  of 
the  develoised  portion  of  the  lode.  The  upper  portion  of  the  ground  is  said  to  have 
been  worked  in  early  days  by  various  parties,  who  gouged  out  what  they  could  with- 
out method  or  regard  for  th6  future,  and  although  it  yielded  largely  in  rich  ores,  the 
present  company,  working  the  mine  since  1864,  have  not  only  encountered  a  good  deal 
of  poor  ground,  but  have  been  obliged  to  spend  much  money  and  patient  effort  in 
providing  proper  machinery  and  getting  the  mine  into  a  suitable  condition  for  econom- 
ical operation.  It  vfas  originally  opened  by  several  vertical  shafts,  two  of  which 
have  been  continued  by  the  present  company,  and  are  now  connected  with  an  incline, 
through  which  all  the  ore  is  hoisted  to  the  surface. 

The  eastern  j)art  of  the  ground  is  better  than  that  further  west,  and  has  therefore 
been  more  extensively  worked.  When  visited  by  Professor  Hague  there  was  a  good 
vein  of  smelting  ore  in  this  part  of  the  mine,  varying  from  12  to  18  inches  in  width, 
accompanied  by  about  24  inches  of  fair  milling  ore.  Tho  upper  part  of  the  mine  is 
pretty  thoroughly  worked  out,  but  the  deeper  portion  has  been  opened  by  levels,  mak- 
ing the  ground  available  for  back  stoping.  As  this  had  been  done  only  to  a  limited 
extent  the  force  that  could  be  employed  in  producing  ore  Avas  not  large.  Dining  the 
season  previous  to  closing  the  mine  its  average  product  was  240  or  250  tons  of  milling 
ore  i)er  month,  yielding  about  $15,,  in  coin,  per  ton,  besides  which,  during  the  fore- 
going year,  some  20  toils  per  month  of  first-class  ore  had  been  sold  at  the  smelting 
works,  at  an  average  price  of  little  less  than  $70  per  ton,  in  currency. 

Next  east  of  the  Bobtail  Company's  mine  is  that  of  the  Sterling,  owning  66  feet. 
This  claim  is  opened  by  a  vertical  shaft  which  has  reached  the  greatest  absolute  depth 
of  auy  on  the  lode,  and  was  used  by  the  Drainage  Company  as  a  pump-shaft.  The 
mine  has  been  worked  out  above,  but  when"  seen  by  Professor  Hague,  previous  to  the 
suspension  of  work,  there  was  a  very  good  vein  in  the  bottom,  carrying  a  seam  of  com- 
pact iron  and  copper  pyrites,  a  foot  or  more  in  width,  besides  a  belt  of  stamp-rock  of 
good  quality.  The  ores  are  essentially  of  the  same  character  as  those  of  the  iieigh- 
boriug  mine  just  described.  During  the  year  previous  to  closing  the  mine  somethiug 
over  150  tons  of  smelting  ore  had  been  s6ld  at  the  Smeltiug  Works,  on  which  the  mine 
realized  about  $90  ]oer  ton,  in  currency,  its  average  teuor  being  about  six  ounces  of 
fine  gold  and  six  or  seven  ounces  of  fine  silver  to  the  ton.  The  mine  has  good  ground, 
but  it  is  too  short  in  extent  to  be  worked  advantageously. 

10- 
level, 

pany,  aa  may  be  seen  in  the  section,  and  delivers  the  water  in  the  ravine,  west  of  the 
Bobtail  works.  Below  the  plunger-pump  is  a  draw-lift  of  12  inches  diameter,  raising 
the  water  from  the  bottom  of  the  mine  to  the  cistern  supplying  the  force-pump.  The 
column  above  the  plunger  is  a  10-incli  pipe,  except  where,  for  Avant  of  a  sufficient  sup- 
ply of  the  latter,  two  6-inch  pipes  are  introduced  as  a  siibstitute. 
The  pump  was  worked  by  the  engine  on  the  Black  Hawk  property,  the  power  being 
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transmitted  by  a  line-shaft  and  thence  by  belting  to  the  pump-gearing.  The  ineffi- 
ciency of  this  apparatus  has  been  the  cause  of  great  hinderanco  to  the  several  miuea 
dei^eudent  upon  it,  especially  as  most  of  them  are  almost  as  deep  as  the  pump-shaft 
and  are  frequently  obliged  to  suspend  operations  altogether  on  account  of  water.  The 
pump,  while  running,  worked  on  a  six-foot  stroke,  making  from  seven  to  ten  strokes 
per  minute,  and  was  obliged  to  run  night  and  day  steadily. 

An  intimate  connection  between  this  lode  and  the  neighboring  lodes,  the  Fiske  and 
Gregory,  is  said  to  be  shown  by  the  drainage ;  the  last-named,  when  worked  to  a  deeper 
level  than  the  Bobtail,  having  drained  the  latter  completely  ;  while  under  reversed 
conditions,  the  Bobtail  drained  both  the  Fiske  and  Gregory.  The  Rnninng  lode,  opened 
a  half  mile  east  of  the  mines  on  the  Bobtail,  and  regarded  by  some  as  a  continuation 
of  the  same,  and  by  others  as  a  separate  lode,  is  said  likewise  to  bo  drained  by  the 
Bobtail  pump.  Nevertheless  the  west  shaft  of  the  Bobtail  mine  is  filled  with  water 
some  40  or  50  feet  above  the  bottom  of  the  pump-shaft.  With  regard  to  this  it  is 
stated  that  the  shaft  was  perfectly  drained,  until,  in  sinking,  a  large  stream  of  water 
was  cat,  driving  the  men  out  and  filling  the  shaft ;  and  on  being  suffered  to  stand  in 
that  condition  for  a  season,  the  crevices  and  clefts  about  the  bottom  of  the  shaft,  for- 
merly affording  passage  to  the  water,  may  have  become  choked  with  clay  and  thus 
impenetrable. 

The  next  two  claims  on  the  east,  the  Black  Hawk  and  the  Field,  have  been  worked 
to  a  depth  of  about  400  feet,  and  have  been  very  productive,  especially,  it  is  said,  the 
latter. 

The  Trust  mine,  claiming  66f  feet,  next  east  of  the  Field,  has  been  worked  to  a 
depth  of  about  540  feet  or  little  more.  Nearly  all  the  productive  ground  has  been 
worked  out  to  within  a  few  feet  of  the  bottom,  where  the  vein,  at  the  depth  just  men- 
tioned, was  four  or  five  feet  wide,  with  two  feet  of  pay-ground. 

The  next  claim,  and  the  eastern  limit  of  the  developed  portion  of  the  lode,  is  the 
Seusenderfer.  This  mine  has  the  enviable  reputation  of  having  not  only  the  richest 
ore,  but  the  most  uniformly  productive  ground,  of  all  the  claims  on  the  vein.  It  is 
worked  by  means  of  two  shafts  to  a  dejjth  of  more  than  500  feet,  and  although  pretty 
much  worked  out  above,  the  bottom  of  the  mine,  when  work  was  suspended,  showed  a 
strong  vein,  two  feet  wide,  filled  with  ore  of  high  grade.  During  several  years  thia 
claim  was  worked  by  Mr.  John  Sensenderfer,  who  is  reputed  to  have  taken  from  it  a 
large  amount  of  gold.  It  has  also  been  idle  for  various  reasons  during  much  of  the  time 
since  its  first  discovery.  Since  1866,  it  has  been  worked  by  a  company,  consisting 
chiefly  of  a  few  gentlemen  residing  in  Central  City,  and  during  that  time  has  been  one  of 
the  most  profitable  enterprises  in  the  Territory.  The  entire  product  of  ore  was  usually 
sent  to  the  stamping  mill  without  selection  of  first-class  for  smelting,  and  yielded  on 
the  average  15  ounces  of  gold  to  the  cord  of  rock,  or  two  ounces  per  ton.  In  some 
cases  three  or  four  ounces  per  ton  were  obtained. 

Late  in  the  summer  of  1868  the  company  began  to  select  the  best  of  their  ore  for 
smelting,  in  order  to  avoid  the  loss  involved  in  treating  ores  of  so  high  a  value  by  the 
ordinary  stamping  process. 
During  the  two  years  ending  September  1,  1868,  the  total  product  of  this 

claim  was,  in  currency $197, 155 

Of  which  the  costs  of  production  were — 

For  mining,  600  cords,  say  4,500  to  4,800  tons $51,  089 

For  milling,  600  cords,  say  4,500  to  4,800  tons 26,  846 

77,935 

Leaving  as  profits,  currency 119, 220 


Out  of  these  profits  ten  dividends  of  $10,000  each  were  paid  previous  to  November, 
1867  ;  during  the  succeeding  year  no  dividends  were  paid,  as  the  mine  not  only  required 
considerable  outlay  for  improvements,  but  suftered  much  delaj''  and  embarrassment  on 
account  of  water.    In  the  summer  of  1868,  however,  the  work  was  going  on  profitably. 

During  the  month  of  August  of  that  year,  which  may  serve  as  an  average,  the  costs 
were  stated  as  follows : 

Ordinary  mining  expenses,  in  currency $2,600 

Proportion  of  pumping  costs 800 

Hauling  ore  to  mill,  30  cords,  at  $11 330 

Milling  costs 700 


4, 430 


Costs,  per  cord,  $147  66,  or  about  $18  50  per  ton  of  ore,  in  currency.  Of  the  above 
quantity  of  ore  the  yield  at  the  usual  average  rate  of  15  ounces  of  retorted  amalgam, 
per  cord,  would  be  450  ounces  for  30  cords,  which  at  $20,  currency,  per  ounce,  would 
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be  $9,000,  leaving  a  profit  of  $4,570.    The  mine  is  provided  with  hoisting  power,  a 
email  engine  driving  a  simple  winding-spool  by  means  of  a  pulley  and  belt. 

The  total  yield  of  the  Bobtail  lode  since  the  date  of  its  discovery  is  said,  by  those 
who  have  the  best  means  of  information,  to  be  $2,.'J00,000  ;  but  it  has  been  worked  by 
60  many  different  parties,  and  in  such  an  irregular  manner,  that  in  the  absence  of  reli- 
able records  it  is  impossible  to  arrive  at  anything  nearer  than  a  rough  estimate  of  the 
product. 

The  Fiske  lode  is  on  Bobtail  Hill,  a  little  north  of  the  lode  just  described,  and  hav- 
ing such  a  course,  as  may  be  seen  on  the  map,  that  the  two  veins  should  intersect  each 
other  in  the  ravine,  a  little  west  of  the  Bobtail  Mine.  This  lode  is  said  to  have  been 
■worked  with  encouraging  results  in  times  past. 

The  Gregory  lode,  is,  perhaps,  the  most  widely  celebrated  in  the  Territory.  During 
the  ten  years  that  have  passed  since  the  commencement  of  work  on  this  lode,  it  has 
been  the  scene  of  active  mining  operations,  and  is  at  present  unequaled  by  any  other 
in  the  region  as  regards  the  general  extent  of  its  development ;  the  registered  locations 
on  it  covering  about  4,000  feet,  of  which  nearly  half  is  worked  to  a  depth  of  about 
500  feet. 

While  the  Bobtail  may  be  looked  upon  as  a  continuation  of  the  Mammoth,  either 
direct  or  slightly  displaced,  the  course  of  the  Gregory  diverges  from  the  latter  at  an 
angle  of  about  45°.  Its  point  of  divergence,  if  regarded  as  a  branch  of  the  Mammoth, 
or  of  intersection,  if  considered  as  an  independent  vein,  would  be  several  hundred  feet 
west  of  the  little  ravine  which  divides  Bobtail  Hill  from  Gregory  Hill,  but  its  exact 
relations  to  the  Mammoth  are  not  definitely  shown  by  developments  thus  far  made, 
although  claims  have  been  located  beyond  the  assumed  point  of  intersection,  and  some 
mining  work  has  been  done  upon  them.  It  is  in  the  little  ravine  just  referred  to  that 
the  first  discovery  of  the  vein  was  made. 

The  most  develoxied  portion  of  the  lode  begins  some  600  or  700  feet  northeast  of  the 
probable  junction  with  the  Mammoth,  and  continues  thence  in  a  northeasterly  direc- 
tion some  1,500  or  2,000  feet,  divided  among  and  worked  by  some  half-dozen  or  more 
companies.  Its  general  course  for  this  distance  is  30°  east  of  magnetic  north ;  or, 
allowing  15°  for  variation  of  the  needle,  true  northeast.  Its  course  in  this  direction 
may  be  traced  on  the  surface  down  the  northern  slope  of  Gregory  Hill,  across  the 
Gregory  Gulch,  and  over  the  hill  which  divides  Gregory  from  Chase  Gulch  ;  and  along 
this  part  of  the  vein,  from  the  bottom  of  Gregory  Gulch,  where  is  located  the  mine  of 
the  Smith  and  Parmelee  Company,  to  the  toj)  of  Gregory  Hill,  the  surface  is  covered 
with  the  shaft-houses,  hoisting  and  pumping  works,  mills,  and  wa^ste-dumps  .of  the 
several  companies  engaged  in  mining  on  the  lode.  The  dip  of  the  vein  is  nearly  verti- 
cal, though  sometimes  inclined  either  to  the  northwest  or  southeast.  In  the  Consoli-  ■ 
dated  Gregory  mine  the  shafts  are  sunk  vertically,  and  are  generally  Avithin  the  walls 
of  the  vein ;  farther  to  the  northeast,  on  the  ground  of  the  Black  Hawk  and  the 
Briggs  mines,  the  pitch  is  southeast,  though  not  deviating  far  from  the  vertical ;  the 
inclination  of  the  pump-rod  in  the  former  showing  a  di]5  of  83°  or  84° ;  while  still 
farther  northeast,  in  the  mine  of  the  Smith  and  Parmelee,  Avhere  the  vein  is  divided 
into  two  branches,  one  of  which  is  known  as  the  Gregory  and  the  other  as  the  Briggs, 
the  former  dips  steeply  to  the  northwest,  while  the  latter  dips  to  the  southeast. 

The  relation  of  the  so-called  Briggs  vein  to  the  Gregory  has  been  the  subject  of  much 
discussion  and  some  litigation,  some  claiming  that  the  two  are  distinct  and  independ- 
ent veins ;  others,  that  there  is  but  one  vein,  which  is  divided  into  two  parts  by  an 
intervening  "  horse"  of  ground.  The  probabilities  seem  to  be  in  favoi-  of  the  latter 
view,  though  until  the  developments  of  each  branch  are  sufficient  to  determine  the 
limits  of  the  "  horse,"  or  show  beyond  a  doubt  that  tlie  intervening  ground  between 
the  two  branches  is  actually  only  an  isolated  and  inclosed  fragment^  and  not  a  perma- 
nent and  continuous  part  of  the  country  rock,  there  will  be  some  reason  for  the  con- 
trary opinion.  The  two  branches  or  A'eins  appear  at  the  surface  together  on  the  Smith 
and  Parmelee  location,  and  are  worked  between  the  same  walls  for  something  more 
than  100  feet.  Descending  vertically  from  that  point  the  two  diverge,  the  so-called 
Gregory  dipping  about  80°  to  the  northwest,  the  Briggs  at  about  the  same  inclination 
to  the  southeast,  the  distance  between  them,  therefore,  increasing  with  the  depth,  so 
that  at  240  feet  below  the  surface  a  crosscut  shows  them  to  bo  72  feet  apart. 

Horizontally,  the  two  branches  diverge  in  going  eastwaid,  the  angle  of  divergence 
being  but  a  few  degrees  at  first,  and  farther  east,  so  far  as  opened,  the  difference  in 
their  courses  being  about  10° — the  Gregory  haviug  a  course  of  north  45°  east,  true,  while 
the  Briggs  has  a  course  of  north  55°  east,  true.  The  line  of  junction,  or  divergence,  of 
the  two  branches  on  the  west  is  not  a  vertical  one,  but  dips  to  the  westward,  so  that 
■with  increasing  depth  the  division  of  the  vein  into  two  branche.s  is  found  farther  and 
farther  west,  occurring  near  the  surface  on  the  western  part  of  the  Smith  and  Parme- 
lee and  eastern  part  of  the  Briggs  location,  while  on  the  Black  Hawk  mine  the  splitting 
of  the  vein  into  two  brandies  is  about  300  feet  farther  west  at  a  depth  of  between  200 
and  300  feet  below  the  surface. 

Eastward,  beyond  the  Smith  and  Parmelee,  the  work  has  not  been  sufficient,  either 
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on  the  surface  or  in  depth,  to  determine  the  relations  of  the  two  branches,  and  whether 
they  reunite  ;  and  if  so,  where,  remains  to  be  seen. 

The  so-called  Briggs  lode  derives  its  name  from  the  Briggs  Company,  which  is  located 
on  the  Gregory  vein  between  the  Black  Hawk  and  Smith  and  Parmelee  mines.  It  is 
said  to  have  been  discovered  on  this  property,  and,  as  an  independent  lode,  is  understood 
to  be  claimed  by  that  company  for  a  considerable  distance  beyond  the  limits  of  their 
claim  on  the  Gregory  itself.  The  adjoining  companies,  however,  holding  that  the  so- 
called  lode  is  but  a  branch  and  a  part  of  the  Gregory,  work  it  us  such  within  the  limits 
of  their  claims. 

The  country-rock  of  the  Gregory  lode  is  generally  similar  to  that  of  the  Bobtail — a 
granitic  gneiss,  sometimes  poor  in  mica,  at  other  times  abounding  in  that  mineral,  and 
having  the  appearance  of  mica-schist.  It  frequently  shows  parallel  bands  or  lines  of 
structure,  or  of  varied  mineral  composition,  which  usually  dip  flatly  to  the  eastward. 

The  walls  of  the  vein  are  not  very  regular.  Sometimes  they  are  quite  smooth  and 
well  defined,  but  usually  there  is  little  or  no  gouge  or  selvedge,  and  the  removal  of  the 
vein-matter  near  the  wall  leaves  a  ragged  and  uneven  surface.  Where  the  walls  have 
been  left  standing  sometimes  they  frequently  scale  off  and  fall  in  large  pieces  ;  some- 
times belts  of  highly  micaceous  character  occur,  which  soften  on  exposure  to  the  air, 
rendering  the  walls  very  insecure  and  requiring  substantial  support.  The  width  of  the 
vein  varies  from  2  to  5  feet,  sometimes  expanding  to  12  or  15. 

The  vein-matter  is  like  tliat  already  described  in  the  Bobtail — quartzose  generally, 
sometimes  a  mixture  of  quartz  and  feldspar,  much  of  which  has  a  softened,  altered 
character,  carrying  a  large  percentage  of  finely-divided  jjyrites.  Sometimes  masses  of 
pure  quartz  are  also  densely  impregnated  with  finely-crystallized  iron  pyrites.  Crys- 
tallized quartz  occurs  sometimes.  Free  gold  is  also  found,  lumps  worth  $50  being  re- 
ported. 

As  in  the  Bobtail,  there  is  usually  a  seam  of  compact  ore,  consisting  of  iron  and 
copper  gold-bearing  pyrites,  associated  with  the  wider  belt  of  vein-matter  carrying  the 
ore  in  disseminated  form,  as  just  described.  The  value  of  this  compact  ore-seam  varies 
considerably,  but  is  generally  less  per  ton  than  that  of  the  Bobtail.  Some  of  the  richer 
lots  are  said  to  yield  from  $150  to  $200,  coin,  per  ton,  but  such  are  uncommon.  In  fact 
the  value  of  the  lode  seems  to  be  less  concentrated  than  in  the  Bobtail,  affording  a 
smaller  proportion  of  smelting  ore  ;  but  the  average  width  of  the  Gregory  is  greater. 
The  yield  per  ton  under  the  stamps  varies  according  to  tiie  proportion  of  compact  and 
richer  pyrites  occurring  with  the  poorer  vein-matter.  The  latter  yields  alone  from  5  to 
6  ounces  per  cord,  or  $10  to  $13,  in  coin,  per  ton,  while  the  average  yield  of  the  Black 
Hawk  rock  for  six  months,  crushing  everything  together,  is  stated  at  from  $20  to  $25, 
coin,  per  ton. 

The  same  distinction  observed  in  the  Bobtail,  that  the  fine-grained  copper  pyrites  is 
the  richest  gold-bearing  mineral  of  the  ore,  prevails  also  in  this  vein.  But  little  galena, 
and  less  zincblende,  is  found  associated  with  the  ores  of  the  Gregory. 

The  distribution  of  the  ore  is  variable,  sometimes  occurring  in  seams  2  or  3  inches 
wide  with  intervening  bands  of  poor  rock,  sometimes  expanding  to  2  feet  or  more 
in  width,  sometimes  x>inching  out  altogether,  leaving  the  vein  filled  with  barren 
matter,  consisting  of  hard  quartz  and  feldsj)ar.  The  pay-seam  is  usually  on  one  wall 
or  the  other,  but  does  not  seem  to  follow  either  uniformly  throughout  the  length  of  the 
lode.  The  prominent  working  mines  on  this  lode  are,  beginning  about  600  or  700  feet 
northeast  of  the  junction  with  the  Mammoth  lode,  as  follows  : 

reet. 

Narragansett 400 

Consolidated  Gregory 500 

Black  Hawk 300 

Briggs.. 250 

Smith  and  Parmelee 300 

Southwest  of  the  first  named  of  these  are  other  claims,  covering  in  all  more  than 
1,000  feet,  on  which  some  work  has  been  done,  while  northeast  of  the  last  named  the 
lode  has  been  claimed  and  somewhat  developed  for  another  thousand  feet,  but  all  of 
these  claims  were  idle  at  the  time  of  the  writer's  visit.  So  far  as  I  am  informed  no 
careful  survey  has  ever  been  made  of  any  of  the  mines  on  the  lode,  and  the  existing 
records  concerning  the  occurrence  of  ore  in  the  vein  are  very  meager. 

The  Narragansett  Company  own  400  feet  of  the  lode,  and  have  opened  their  mine  to 
the  depth  of  450  feet.  The  greater  part  of  this  work  was  done  several  years  ago. 
Costly  hoisting  works  and  crushing  machinery  were  provided  at  the  mine,  but  opera.- 
tions  were  suspended  in  1866,  as  the  results  then  obtained  were  not  satisfactory.  This 
condition,  it  is  said,  was  chiefly  due  to  the  want  of  an  efficient  method  of  treating  the 
ores.  In  1868  work  was  resumed  by  parties  who  leased  the  property,  and  the  main 
shaft  was  sunk  an  additional  hundred  feet.  It  is  said  that  encouraging  results  were 
obtained,  but  about  this  time  the  work  on  the  Bobtail  lode  was  suspended,  and  such  is 
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the  connection  between  the  two  veins  that  the  water  of  one  affects  the  other.  As  the 
pump  on  the  Bobtail  ceased  to  drain  that  lode,  the  water  increased  so  much  in  the 
Narragansett  that  operations  were  again  suspended. 

The  Consolidated  Gregory  Gold  Mining  Company  own  500  feet  of  this  lode,  working 
as  one  mine  what  was  formerly  divided  up  into  several  short,  independent  claims. 
The  mine  is  opened  by  three  shafts,  of  which  the  central  one  is  the  chief,  having 
reached  the  greatest  depth  and  being  fitted  up  in  the  most  substantial  manner,  provided 
with  pumping  and  hoisting  machinery  and  other  facilities  for  permanent  and  extensive 
operations.  This  shaft  was  begun  from  the  surface  by  the  Consolidated  Company,  and 
has  reached  a  depth  of  over  400  feet.  The  east  shaft,  sunk  by  the  former  owners,  was 
abandoned  by  the  new  company  as  a  means  of  working,  and  only  kept  open  for  venti- 
lation. The  west  shaft  is  used  for  hoisting,  the  power  for  that  purpose  being  transmit- 
ted from  the  machinery  at  the  central  shaft.  The  good  ground,  in  the  upper  portion 
of  the  mine,  has  been  pretty  much  worked  out,  but,  when  seen  by  Professor  Hague, 
[and  by  myself  in  1869,]  there  were  reserves  of  considerable  extent  in  the  lower  levels. 
The  vein  in  the  bottom  of  the  mine  was  looking  very  well,  being  from  8  to  12  feet  wide 
in  the  third  level  and  carrying  a  strong  seam  of  solid  ore,  as  well  as  a  wide  belt  of  good 
stamp-rock.  This  mine  usually,  sends  all  its  ore  to  the  stamping  mill  without  selection 
of  the  first-class.  According'  to  the  statement  of  the  mining  captain,  about  thrse- 
fourths  of  the  entire  vein-matter  is  fit  for  crushing,  of  which  one-tenth  i^art  would  be 
suitable  for  smelting,  if  desired.  The  average  product  of  all  that  is  sent  to  stamps  ia 
stated  at  six  ounces  of  retorted  amalgam  per  cord,  equal  to  $12  or  $15,  in  coin,  per  ton. 
The  present  owners  have  developed  the  property  with  a  view  to  permanent  operations 
and  economical  management.  The  central,  or  main,  shaft  has  been  sunk  vertically, 
and  timbered  in  a  very  substantial  manner. 

A  detailed  statement  of  the  costs  of  sinking  and  timbering  is  not  accessible,  nor  is 
such  information  readily  obtained  in  Colorado,  as  but  little  attention  is  jjaid  to  the 
classification  of  accounts  or  analytical  statements  of  the  varied  expenses  of  mining.  La- 
bor is  generally  employed  by  the  day  at  $3  50,  in  currency,  for  miners,  and  from  $4  to 
$6  per  day  for  mechanics.  Drifting,  on  contract — the  miners  furnishing  their  own  sup- 
plies, except  steel — costs  from  $15  to  $20  per  foot ;  sinking,  $25. to  $55  per  foot.  The 
west  shaft,  being  carried  down  6  feet  by  10  feet,  cost  $27  50  per  foot ;  the  central  shaft,  8 
by  13  feet,  cost  at  first  $45,  and  later  $55  per  foot.  Square  timber  and  lumber  cost  $35  per 
1,000  feet,  board  measure.  The  owners  of  this  mine  built  a  large  mill  containing  50 
stamps,  which  commenced  operations  late  in  1868. 

The  claim  adjoining  the  Consolidated  Gregory  on  the  east  is  300  feet  in  length,  and 
is  owned  and  worked  by  the  Black  Hawk  Gold  Mining  Company.  The  same  company, 
own  other  claims  on  the  same  lode,  one  of  them  200  feet  in  length,  about  1,200  feet  far- 
ther west,  between  the  Narragansett  mine  and  the  Mammoth  lode ;  the  other  250  feet 
in  length,  about  1,000  feet  farther  east,  on  the  eastern  extension.  They  also  own,  as 
already  stated,  76  feet  on  the  Bobtail,  besides  some  less  developed  property  in  the 
region. 

There  are  three  shafts,  one  central  and  one  near  each  end  of  the  mine.  Of  the  two 
latter  the  westernmost  has  been  abandoned,  so  that  operations  are  carried  on  only 
through  the  other  two,  which,  in  August,  1869,  had  reached  a  depth  of  576  and  531  feet. 
In  the  northeastern  part  of  the  mine  the  vein,  at  a  depth  of  about  300  feet  below  the 
surface,  is  divided  into  two  branches,  which  are  generally  considered,  although  the 
connection  had  not  been  actually  traced,  as  the  same  branches  that  in  the  claims  far- 
ther east  are  distinguished  as  the  Gregory  crevice,  on  the  northwest  side,  and  the 
Briggs  crevice  on  the  southeast  side.  The  line  of  junction  of  these  branches  appears  to 
be  between  the  eastern  and  the  central  shafts,  occurring,  as  has  already  been  said  in 
the  foregoing,  farther  and  farther  west  as  the  depth  increases.  Thus  all  the  ground  in 
the  upper  portion  of  the  mine  and  for  the  whole  depth  west  of  the  central  shaft  has 
been  worked  as  one  vein,  while  below  a  depth  of  250  or  300  feet,  in  the  eastern  portion, 
the  two  branches  have  been  recognized.  It  should  be  observed  that  in  the  eastern, 
lower  portion  of  the  mine,  where  the  Briggs  has  been  chiefly  worked,  the  Gregory  is 
small,  poor,  and  so  far  not  worked. 

The  general  course  of  the  Gregory  of  main  crevice  on  this  property  is  north  45°  to 
47°  east,  true,  while  that  of  the  Briggs,  near  its  point  of  divergence  from  the  Gregory, 
is  north  50°  to  52°  east.  The  dip  of  both  branches  is  southeasterly,  though  not  deviat- 
ing far  from  the  vertical.  The  average  Avidth  is  3  or  4  feet,  though  in  the  western  part 
,of  the  mine,  where  appearing  as  one  crevice  only,  it  expands  in  places  to  12  or  15  feet. 
The  pay-ground,  as  already  shown,  consists  usually  of  a  solid  seam  of  pyrites,  with  a 
course  of  vein-matter  impregnated  with  the  same.  The  compact  seam  is  frequently  2 
or  3  feet  wide.  The  whole  of  the  vein-matter  is  usually  taken  out  and  crushed  together 
in  the  stamping-mill,  yielding,  it  is  said,  from  $20  to  $25  per  ton,  in  coin.  The  bottom 
of  the  mine,  where  accessible,  was  showing  an  excellent  seam  of  ore.  The  mine  has 
been  worked  almost  altogether  by  underhand  stoping,  and  nearly  all  the  ground 
known  to  be  productive  has  been  taken  out,  as  fast  as  it  became  accessible. 

There  are  two  stamp-mills  belonging  to  the  company,  one  containing  twenty  stamps 
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Bet  up  at  the  moutli  of  the  eastern  shaft,  and  run  by  the  same  engine  that  does  the 
pumping  and  hoisting;  and  one  containing  sixty  stamps  located  in  the  town  of  Black 
Hawk,  near  the  mouth  of  Chase  Gulch. 

During  18G7  the  product  of  the  mine  was  12,193f  ounces  of  crude  bullion,  yielding  in 
cuiTcncy  ,$279,647  76,  or  $22  81  per  ounce.  Tlie  number  of  cords  or  tons  from  which 
this  product  was  obtained  is  not  stated,  but  the  yield  of  the  rock  at  that  time  is  said 
to  have  been  10  ounces  of  bullion  to  the  cord.  Assuming  this  to  be  correct,  the  quan- 
tity worked  would  have  been  1,220  cords,  which,  at  a  trifle  more  than  eight  tons  to  the 
cord,  would  be  equal  to  10,000  tons.  On  this  basis  the  yield  of  the  rock  would  have 
been  $27  96  per  ton,  in  currency,  or  $20  11,  in  coin,  allowing  the  average  value  of  the 
ounce  of  amalgam  to  be  $16  50.  The  yield  of  10  ounces  of  bullion  to  the  cord  is  much 
higher  than  that  now  obtained,  and  is  perhaps  overstated.  Another  method  of  arriv- 
ing at  the  quantity  is  by  considering  the  average  amount  treated  weekly,  which  is 
stated  at  about  32  cords.  This  in  fifty  weeks  would  amount  to  1,600  cords  ;  and  allovr^- 
ing  seven  and  a  half  tons  to  the  cord,  which  is,  perhaps,  more  nearly  correct  than  eight 
tons  we  have  a  total  of  12,000  tons  of  ore,  of  which  the  yield  per  ton  would  be  $23  30, 
in  currency. 

During  this  period  the  costs  were  as  follows  : 

Mining  expense $137,214  65 

Millmg  expense 39,998  02 

Teaming  expense .- 17, 212  96 

194,425  63 


If  the  quantity  of  ore  produced  was  12,000  tons,  the  cost  of  mining  was  $11  43 ;  of 
milling,  $3  33 ;  of  teaming,  $1  44  ;  and  of  all  the  foregoing  together,  $16  20  per  ton,  iu 
currency. 

The  total  prod  dot  being $279,647  76 

And  the  above-named  costs 194, 425  63 

The  excess  of  yield  over  cost  was B5, 222  13 

During  the  latter  half  of  1868,  when  operations  were  resumed,  there  were  produced 
3,9421^0-0-  ounces  of  amalgam,  worth  $88,379  82  in  currency.  If  the  quantity  of  ore  be 
assumed  in  about  the  same  proportion  to  the  product  as  in  the  former  case — that  is, 
say,  one  ounce  of  amalgam  per  ton — we  have  3,942  tons,  producing  $22  42  j)er  ton,  in 
currency. 

The  costs  during  the  same  period  were,  for  miuing  expense,  $45,206  86,  and  for  team- 
ing expense,  $6,441  42;  which,  assuming  the  quantity  to  be  as  above,  are  equal  to 
$11  52  per  ton  of  ore  for  mining,  and  $1  63  per  ton  for  hauling.  Milling  expenses  during 
that  year  were  a  little  more  than  counterbalanced  by  the  profits  derived  from  work- 
ing custom-ores  ;  the  actual  costs,  however,  were  not  less  than  $20  per  cord,  or  $2  66 
per  ton,  making  a  total  of  $15  81  per  ton,  exclusive  of  office  expense  and  interest. 
Judging  from  the  data  given  below  concerning  the  operations  of  1869,  the  number  of 
tons  above  given  is  too  small.  By  increasing  this  number,  the  yield  per  ton  and  the 
cost  of  working  per  ton  will  be  correspondingly  decreased. 

During  the  first  half  of  1869  there  were  produced  3,177  ounces  of  retorted  amalgam, 
worth  $65,755  94,  in  currency.  The  quantity  of  ore  is  stated  at  622f  cords,  equal  to 
4,670  tons.  The  average  yield  per  cord  is  5-iV  ounces  of  retorted  amalgam.  During 
this  period  the  mining  expense  was  $37,833  80,  and  the  teaming  expense  $2,899  70. 
Accepting  4,670  as  the  number  of  tons  worked,  we  have  a  mining  expense  of  $8  10 ;  of 
teaming,  62  cents  ;  and  estimating  milling,  as  before,  at  $2  66,  we  have  a  total  cost  for 
the  above  items  of  $11  38,  and  a  yield  per  ton  of  $14  08  in  currency. 

The  Briggs  Gold  Mining  Company's  property  adjoins  the  Black  Hawk  on  the  east. 
The  mine  is  250  feet  in  length  and  opened  by  two  shafts,  one  of  them  71  feet  from  the 
east  line,  the  other  51  feet  further  west.  Both  are  sunk .  on  what  is  considered  the 
Gregory  crevice,  but  the  southeastern  branch  of  the  vein,  the  Briggs,  has  been  worked 
to  a  greater  depth  and  yielded  a  larger  amount  of  ore  than  the  Gregory.  On  the  east- 
ern end  of  this  property  the  two  branches  are  near  together  at  the  surface,  diverging, 
however,  slightly  in  depth.  Horizontally,  the  branches  are  found  to  diverge  between' 
the  two  shafts,  the  line  of  junction  dipping  westward,  so  that,  as  has  been  already 
shown,  at  a  depth  of  300  feet  the  division  of  the  vein  into  two  parts  occurs  on  the  Black 
Hawk  property. 

The  course  of  the  Gregory  crevice  is  about  north  45°  east ;  that  of  the  Briggs  north 
55°  east,  true.  Both  branches  dip  slightly  to  the  southeast.  Near  the  surface  the  two 
branches  are  said  to  have  been  worked  as  one  vein,  but  being  now  entirely  filled  with 
old  stulls  and  waste-rock,  no  opjportunity  is  afforded  for  studying  their  relations  to 
each  other.  At  the  depth  of  100  feet  or  thereabout  they  are  worked  separately  frem 
the  point  where  they  diverge,  leaving  the  tongue  or  wedge  of  barren  country-rock 
standing  between  them. 

H.  Ex.  10 ^20 
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The  Gregory  crevice  is  worked  to  a  depth  of  130  feet  for  the  whole  length  of  the 
property,  aud  below  that  has  been  found  rather  unpromising,  while  the  Briggs,  on  the 
eastern  iJart  of  the  ground,  has  been  worked  to  the  d-epth  of  more  than  400  feet  and 
found  very  productive. 

The  Briggs  Company  have  a  large  mill,  containing  fifty  stamps,  located  on  the  mine 
between  their  two  shafts,  so  that  the  ore  is  delivered  for  treatment  with  the  least  pos- 
sible expense  for  handling.  The  x)ower  for  driving  the  mill  is  also  applied  to  the  hoist- 
ing and  the  other  necessary  work  of  the  mine,  and  is  furnished  by  a  steam-engine  of 
22^  inches  diameter  of  cylinder.  Steam  is  sup]jlied  by  two  tubular  boilers.  The  hoist- 
ing power  is  communicated  by  belting  to  the  winding  apparatus,  which  is,  in  most 
respects,  similar  to  that  already  described. 

This  mine  is  said  to  have  been  one  of  the  most  productive  and  profitable  of  any  in 
Colorado.  It  has,  however,  suffered  some  embarrassments,  and  in  the  summer  of  1668 
had,  after  a  period  of  idleness,  resumed  operations  under  different  owners.  The  pro- 
duction had  therefore  been  suspended,  tlie  mill  being  worked  on  custom-ore.  Since 
that  time  it  is  reported  as  having  been  Avorlied  very  .successfully. 

The  average  value  of  the  firat-dass  ore  j) reduced  by  this  mine  appears  from  136  tons 
sold,  during  the  first  half  of  18S9,  at  the  Smelting  Works,  containing  5J  ounces  of  fine 
gold  and  104-  ounces  fine  silver  to  the  ton.  During  seven  months  of  1869  the  product 
of  the  milling  rock  of  this  mine  was  about  $55,000.  The  total  product,  including 
smelting  ore,  was  $70,000,  currency,  or  about  5plO,000  per  month.  The  mine  is  reported 
to  be  steadily  improving  in  productiveness  aud  profitable  operation. 

The  Smith  and  Parmelee  Gold  Mining  Company  own  and  work  the  next  adjoining 
mine  on  the  east,  claiming  300  feet  on  the  so-called  Gregory  crevice  and  800  feet  on 
the  Briggs.  Both  veins,  or  branches  of  the  same  vein,  are  worked  by  this  company  for 
the  distance  of  about  250  feet,  measured  from  the  Briggs  claim,  beyond  which  neither 
has,  so  far,  been  found  very  productive.  The  Gregory  branch  has  been  worked  to  the 
depth  of  about  150  feet,  below  which  it  has  not  been  much  developed,  the  work  hav- 
ing been  chiefly  confined  in  depth  to  the  Biiggs  branch.  This  latter  has  been  worked 
to  a  depth  of  more  than  550  feet,  and  has  fauuished  by  far  the  greater  i)ortion  of  the 
whole  product  of  the  mine.  It  is  on  this  property  that  the  divergence  of  the  two 
branches  is  so  far  found  to  be  the  greatest,  but  little  being  known  of  their  relations  to 
each  other  further  east.  In  the  crosscut,  at  a  depth  of  240  feet,  they  are  72  feet  apart. 
The  two  branches  maintain  on  this  property  the  courses  observed  further  west  with 
considerable  regularity,  that  of  the  Gregory  being  generally  north  45°  east,  and  that 
of  the  Briggs  north  55°  east,  true ;  but  so  far  as  observed — that  is,  to  a  depth  of  150  or 
160  feet — they  have  a  more  divergent  dip,  that  of  the  Gregory  being  about  80°  to  the 
northwest,  wliile  that  of  the  Briggs  is  generally  about  80°  to  the  southeast. 

The  Briggs  has  received  the  most  development.  Its  average  width  is  3  or  4  feet. 
Its  walls  are  not  always  well  defined.  The  filling  of  the  vein  is  generally  similar  to 
that  already  described.  Seams  of  solid  iron  and  copper  pyrites,  chiefly  the  former, 
occur  with  belts  of  quartzose  and  feldspathic  material,  carrying  ore  more  widely  dis- 
tributed through  the  mass.  In  the  bottom  of  the  mine,  where,  by  reason  of  the  undei'- 
hand  stoping  and  lack  of  reserve  ground,  the  only  opportunity  is  afforded  of  seeing 
the  ore-vein  in  jflace,  there  was  a  strong  seam  of  iron  aud  coi)per  pyrites  visible  at  the 
time  of  the  writei-'s  visit.  The  mine  for  some  time  past  has  been  producing  at  the 
rate  of  600  or  800  tons  of  ore  j»er  month  for  stamping,  besides  a  small  proportion  of 
first-class,  of  about  the  same  quality  as  the  first-class  ore  of  the  Briggs  Company.  The 
milling  ore  is  said  to  liro'duce  six  ounces  of  crude  bullion  to  the  cord,  worth  $100  in 
coin,  or  $13  to  $14,  coin,  per  ton.  The  costs  of  minir^g  aud  milling  are  stated  at  about 
$12,  in  currency,  per  ton. 

The  mine  is  i^rovided  with  a  twenty-five-stamp  mill,  conveniently  placed  at  the 
mouth  of  the  shaft.  It  was  rebuilt  in  1869,  and  has  great  advantages  tor  economical 
work.  The  engine  in  the  mill  furnishes  power  for  hoisting  and  pumping  from  the 
mine. 

Beyond  the  Smith  and  Parmelee  is  the  claim  of  the  New  York  Gold  Mining  Company, 
'On  which  a  shaft  has  been  sunk  between  200  and  300  feet  iu  depth.  The  claim,  how- 
ever, is  disputed  by  the  Smith  and  Parmelee.  Nothmg  has  been  done  on  it  for  some 
time.  Still  further  east  are  other  claims,  covering  several  hundi'cd  or  a  thousand  feet, 
but  not  yet  much  developed. 

'  The  Bates  lode  is  several  hundred  feet  northwest  of  the  Gregory,  and  nearly  parallel 
to  that  vein,  or  rather  to  the  so-called  Briggs,  having,  so  far  as  observed,  a  nearly 
identical  course  with  the  last  named,  north  55°  east,  true.  It  is  traced  on  the  surface 
down  the  northern  slope  of  Gregory  Hill,  across  Gregory  Gulch,  aud  over  the  hill  divid- 
ing the  last  named  from  Chase  Gulch.  It  has  been  opened  and  worked  to  a  considera- 
ble depth  i^or  about  a  thousand  feet  in  length,  and  claims  are  located  OJi  it  for  a  still 
greater  distance.  On  the  lower  part  of  Gregory  Hill,  where  it  is  commonly  known  as 
the  Bates-Hunter  lode,  there  are  several  short  claims  that  have  been  worked  by  private 
parties ;  one  of  those  claims,  160  feet  in  length,  belonging  to  Borem,  Mellor  &  6'om- 
pauy,  has  been  worked  by  them  to  a  depth  of  100  or  200  foet,  producing  excellent  miU- 
iag  ore  at  a  handsome  profit  to  the  men  engaged  in  it. 
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Farther  to  the  northeast,  the  Rocky  Mountain  Gokl  Mining  Company  have  a  claim 
of  250  feet,  located  just  iu  the  bed  of  the  Gregory  Guleh,  on  which  they  have  sunk 
three  shafts  to  the  depth  of  200  or  300  feet,  having  on  the  surface  a  liberal  provision  of 
hoisting  and  pumping  machinery,  comprising  an  excellent  engine  of  40  or  60  horse- 
power, with  boilers  aud  winding  apparatus.  ' 

Adjoining  their  claim  on  the  east  is  the  Union  Mine,  300  feet  in  length,  and  worked 
to  a  depth  of  350  or  400  feet.  The  vein  is  5  or  6  feet  wide,  on  an  average,  but  expand- 
ing sometimes  to  15  or  20  feet,  and  pinching  up  in  places  to  a  few  inches.  In  general, 
however,  it  appears  in  the  Union  Mine  to  bo  one  of  the  strongest  and  most  uniform 
lodes  in  the  Ten-itory.  The  mine  has  been  opened  by  two  shafts,  of  Avhich  the  western 
is  the  deeper  and  the  main  shaft;  the  other  is  not  in  good  working  condition,  and  is 
only  useful  as  a  ladder-way  and  air-passage.  The  comjiany  have  a  twenty-stamp  mill 
in  Chase  Gulch,  about  a  half  mile  from  the  mine,  iu  which  the  lower-grade  rock,  or 
that  of  second  quality,  is  crushed  and  subjected  to  the  common  process,  while  the 
higher  grade,  or  iirst-class  ore,  is  selected  for  treatment  by  other  methods.  This  is  said 
to  contain  about  5  or  6  ounces  of  fine  gold  and  20  ounces  of  silver  to  the  ton,  worth 
from  $120  to  $140,  in  coin.  Concerning  the  yield  of  the  rock,  or  detailed  costs  of  opera- 
tions, but  little  definite  information  was  found  available.  The  low-grade  ore  is  said  to 
yield,  in  the  ordinary  stamping  process,  from  4  to  12,  averaging  probably  5  or  6,  ounces 
per  cord,  or  $12,  coin,  per  ton.  Concerning  costs  of  production,  it  was  said  by  the 
president  of  the  company  that  the  whole  expense  of  operation  is  more  than  paid  by 
the  product  of  this  low-grade  rock,  leaving  value  of  the  first-class  ore  as  a  surplus 
of  profit  to  the  company.- 

The  Bobtail,  Gregory,  and  Bates  lodes  have  been  described  as  having  convergent 
courses,  which,  if  continuous,  would  lead  them  all  to  a  union  with  Mammoth  lode. 
This  vein  extends  in  an  east  and  west  direction,  from  near  the  western  terminus,  so  to 
speak,  of  the  Bobtail  lode.  It  has  been  traced  thence  for  a  distance  of  2,000  or  3,00(5 
feet,  aud  is  covered  by  mining  claims,  on  which  work  has  been  done,  with  some  suc- 
cess, near  tiie  surlace,  but  nor  generally  below  a  depth  of  200  feet.  The  deepest  of  the 
several  mines  on  the  lode  is  that  managed  by  Judge  Morse,  of  Central  City,  which  is 
located  near  the  assumed  point  of  the  junction  of  the  Gregory  with  the  Mammoth,. 
Several  shafts  have  been  sunk  on  this  vein,  one  of  them  over  300  feet,  finding  a  lax'ge 
vein,  but  filled  with  iron  pyrites  that  is  almost  entirely  wanting  in  the  precious 
metals  so  commonly  associated  with  this  mineral  in  Colorado.  Not  much  drifting  has 
been  done  in  depth,  so  that  but  little  is  known  of  the  lode  except  as  revealed  by  thb 
sinking  of  the  shaft.  Extending  the  line  of  this  lode  in  a  westerly  direction,  but  a 
little  distance  beyond  the  point  to  which  it  has  been  traced,  and  crossing  Spring  Gulch, 
we  come  to  Quartz  Hill,  which  has  been,  and  still  is,  the  scene  of  active  mining  enter- 
prise. This  hill  has  a  general  east  and  west  trend,  forming  the  divide  between  Nevada 
Gulch,  ou  the  north,  and  the  Illinois  and  Leavenworth  Gulches,  feeders  of  EusseU 
Gulch,  on  the  south.  On  the  east  it  is  drained  by  Spring  Gulch,  which,  uniting  witL 
Nevada  Gulch,  just  above  Central  City,  becomes  thus  a  feeder  of  Gregory  Gulch,  about 
a  mile  above  its  junction  with  North  Clear  Creek.  The  hill,  in  tJiat  part  most  occu  . 
pied  by  mining  operations,  rises  to  an  altitude  of  600  or  700  feet  above  the  level 
of  the  streams  at  its  base.  These  several  gulches  were  the  sources  of  largo 
quantities  of  gold  in  the  early  days  of  placer  mining  in  these  regions,  and  some  of 
them  continue  to  yield  liberally,  under  the  simple  operations  of  sluice  mining.  The 
rich  character  of  the  washings  of  the  surface  naturally  led  to  the  prospecting  of  the 
hill  for  the  deeper  sources  of  the  metal,  and  many  lodes  have  been  discovered,  some  of 
which  have  been  developed  to  a  greater  depth  than  any  others  in  the  Territory.  The 
lodes  inclosed  in  this  hill  have  generally  a  nearly  east  and  west  course,  with  a  nearly 
vertical  dip,  but  inclined  slightly  toward  the  south,  closely  resembling  the  Bobtail 
lode  in  these  respects.  The  country-rock  of  the  hill  is  essentially  the  same  as  that 
already  described  farther  east.  It  generally  has  the  features  of  gneiss,  though  often 
quite  granitic  in  character.  The  veins  average  perhaps  somewhat  less  in  width  than 
those  that  have  been  already  described,  but  they  are  regular,  well-defined,  and  equally 
promising  as  to  permanence.  The  ores  have  the  same  general  character,  with  some 
difierences  that  will  be  noticed  below.  Among  the  many  lodes  that  have  been  opened 
and  partially  developed  the  best  known  are  the  Burroughs,  Kansas,  Garrliner,  and  Illi- 
nois, on  that  part  of  the  hill  that  has  been  longest  known  and  worked  to  the  greatest 
depth,  while  farther  west  are  the  Flack,  American  Flack,  California,  and  others,  which 
ace  of  increasing  importance.  The  ores  of  these  latter  are  distinguished  by  the  larg(3 
proportion  of  argentiferous  galena,  zincbleude,  and  silver  sulphurets  that  are  associated 
with  the  iron  and  copper  pyrites,  giving  them  sometimes  a  high  value  iu  silver,  but 
rendering  dif6cult  or  practically  impossible  the  extraction  of  the  gold  by  au«y  simple 
process  yet  available.  Some  of  the  more  prominent  lodes  of  Quartz  Hill  will  be  de- 
scribed, selecting  for  purposes  of  illustration  one  or  more  of  the  leading  or  character- 
istic mines  that  are  located  on  them. 

The  Illinois  lode  is  traced  along  the  north  side  of  the  hill,  not  far  from  its  crest. 
The  principal  developments  on  it  have  been  made  in  the  North  Star  mine,  owned  by  a 
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company  in  Chicago,  and  managed  by  Mr.  George  Mitchell.  This  mine  was  worked  by 
the  company  referred  to  nntil  1869,  when  it  became  involved  in  linancial  ditliculties, 
and  operations  were  embarrassed,  if  not  suspended.  The  mine  was  oj)ened  by  two 
shafts,  one  of  which  was  sunk  to  a  depth  of  234  feet,  and  at  IGO  feet  below  the  surface 
a  level  was  driven  over  700  feet  in  length.  From  these  developments  the  vein  appears 
to  have  a  course  of  north  60°  east,  true,  though  its  average  course  for  a  longer  distance 
than  that  observed  is  said  to  be  more  to  the  eastward,  and  thus  more  nearly  parallel 
with  the  other  neighboring  lodes  farther  south,  that  trend  north  85°  east.  Its  dip  is 
to  the  south  84°,  and  so  far  as  sunk  upon  is  very  regular.  The  average  width  is  about 
2  feet,  frequently  expanding  or  contracting  to  greater  or  less  dimensions.  Its  walls  are 
generally  smooth  and  well-defined,  sometimes  polished,  grooved,  or  striated,  showing 
indications  of  movement.  Usually  there  is  a  soft  "  gouge,"  or  seam  of  clay,  between 
the  walls  and  the  filling  of  the  vein.  The  latter  is  chiefly  quartz ;  sometimes  white, 
hard,  and  amorphous,  carryinglittleorno  valuable  mineral;  sometimesshowing  a  sparse 
distribution  of  crystallized  iron  pyrites  throughout  its  mass  ;  but  most  commonly  the 
vein -matter  is  a  mixture  of  siliceous  and  feldspathic  material,  in  Avhich  occur  small 
seams  or  scattered  particles  of  pyrites,  making  a  very  fair  quality  of  stamp-rock,  and, 
as  in  the  other  veins  already  described,  associated  usually  with  a  narrovrer  but  solid 
seam  of  compact  pyritous  ore.  The  latter  is  from  2  or  3  to  10  or  12  inches  thick,  and 
furnishes  a  small  proportion  of  smelting  ore.  This  proi^ortion  appears,  from  all  avail- 
able data,  to  be  between  one-twentieth  and  one-tenth  of  the  whole  number  of  tons  pro- 
duced. The  valuable  mineral  in  the  vein  consists  chiefly  of  iron  pyrites,  with  a 
lesser  proportion  of  coj)per  pyrites  and,  as  a  characteristic  feature,  some  arsenical 
pyrites;  with  these  are  associated  some  zincblende  and  galena.  The  yield  of  this  ore 
in  silver  is  shown  by  the  assays  of  Professor  Hill  to  be  larger  than  is  usual  in  the  py- 
ritous ore  veins  of  the  district,  the  average  of  42  tons  sold  by  the  mine  at  the  smelting 
works,  during  the  summer  of  1868,  being  about  four  ounces  of  fine  gold  and  twenty 
ounces  of  fine  silver  to  the  ton.  The  yield  of  starajj-rock  during  a  run  of  thirty-four 
weeks  in  the  summer  of  1868,  when  200  cords,  or  1,500  tons,  were  supposed  to  have  been 
treated,  was  1,538  ounces  of  crude  bullion,  or  about  one  ounce  i^er  ton.  The  average 
value  of  the  ounce  of  this  bullion  is  stated  at  $15  50,  coin. 

The  filling  of  the  vein  is  generally  soft,  so  that  much  of  it  may  be  removed  with  a 
pick,  requiring  comparatively  little  blasting.  This  facilitates  considerably  the  working 
of  the  ground,  both  drifting  and  stoping.  being  done  for  somewhat  lower  prices  than  iu 
the  majority  of  the  veins  in  the  district. 

The  mill  in  the  building  adjoining  the  west  shaft-house  contains  twenty-two  stamps, 
weighing  550  pounds  each,  and  has  a  crushing  capacity  of  about  20  tons  per  day.  The 
average  yield  of  the  stamp-rock  has  been  already  shown  to  be  about  115  50,  coin,  per 
ton.  The  mine  was  producing  regularly  in  1868,  but  all  its  yield  and  more  has  been 
absorbed  m  the  costs  of  the  work  already  described,  which  is  said  to  have  involved 
the  expenditure  of  more  than  $100,000.  In  1869  the  company  became  much  embar- 
rassed financially,  and  its  regular  operations  were  interfered  with,  although  some  work 
was  still  in  progress. 

The  Gardner  lode  is  nearly  parallel  to  the  Illinois,  and  between  300  and  400  feet 
further  north,  its  outcrop  being  farther  down  the  slope  of  Quartz  Hill,  toward  Nevada 
Gulch.  Its  course  is  north  85°  east,  true.  Its  dip  is  75°  to  the  south,  and  both  course- 
and  dip,  so  far  as  observed  by  the  writer,  are  very  regular.  The  lode  was  discovered 
and  partly  opened  as  early  as  1860,  and  has  been  worked,  with  some  intervals  of  inter- 
ruption, from  that  time  to  the  present.  It  has  been  claimed  and  somewhat  developed 
for  a  length  of  over  800  feet,  but  the  most  important  operations  on  the  vein  are  in  the 
Clark-Gardner  mine,  a  claim  of  200  feet  in  length.  The  adjoining  claims,  both  east 
and  west,  have  been  worked  to  varying  depths,  not  exceeding  200  feet,  and  have  yielded 
some  handsome  returns,  and  as  they  are  partly  owned  and  controlled  by  the  same  peo- 
ple who  own  the  Clark-Gardner,  there  is  hope  of  a  consolidation  of  interest  that  will 
bring  at  least  800  feet  under  one  management.  This  is  much  to  bo  desired  for  the 
interest  of  all  owners,  as  under  the  present  conditions  the  costs  of  equipment,  opening 
of  ground,  and  administration  of  such  short  claims  are  so  great  as  to  absorb  a  large 
share  of  the  proceeds. 

The  lode,  as  shown  in  the  Clark-Gardner  mine,  is  a  large  and  regular  vein.  Its  width 
is  seldom  less  than  3  feet  and  often  10  or  12.  Its  walla  are  smooth  and  well  defined, 
standing  firmly,  and  involving  but  comparatively  little  expense  in  timbering. 

The  ore,  as  in  the  veins  already  described,  is  a  mixture  of  iron  and  copper  pyrites, 
carrying,  however,  a  considerable  proportion  of  galena  and  zincblende.  The  valuable 
mineral  appears  to  be  more  widely  diffused  throughout  the  general  filling  of  the  vein 
than  generally  observed  elsewhere,  for  while  there  is  usually  a  compact  seam  of  pyr- 
itous ore,  it  is  almost  always  narrow,  and  the  proportion  of  high-grade  ore,  worthy  of  se- 
lection for  smelting,  is  very  small.  During  several  months  of  1868  not  more  than  20  tons 
of  first-class  ore  had  been  selected  from  1,500  or  1,G00  tons  of  ore  produced,  equal  to  one 
in  about  80.  To  compensate  for  this  there  is  a  good  degree  of  uniformity  existing  iu 
the  quality  of  the  milling  ore,  and  occurring,  as  it  does,  in  a  comparatively  wide  vein, 
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it  can  be  extracted  cheaply.  The  main  filling  of  the  vein  is  a  siliceous  and  feld.spathic 
mixture,  hut  where  the  vein  is  wide  there  is  frequently  what  appears  to  bo  an  inclosed 
mass  or  "horse"  of  country-rock,  granitic  in  character,  though  carrying  an  impregna- 
tion of  pyrites  through  it.  In  the  Clark-Gardner  mine  one-half  or  two-thirds  of  all 
the  vein-matter  broken  is  sent  to  the  stamping  mill,  and  yields,  on  an  average,  about 
6  ounces  of  crude  bullion,  or  flOO  coin  per  cord,  equal  to  iS)l'2  or  $14,  coin,  per  ton. 

The  proportion  of  first-class  ore  of  the  Clark-Gardner  mine  has  already  been  shown 
to  be  small.  The  sale  of  this  quality  to  the  Smelting  Works  amounted,  in  eight 
months  of  1868,  to  38  tons,  averaging  3^  ounces  of  fine  gold  and  11|-  ounces  of  fine  sil- 
ver to  the  ton. 

The  Clark-Gardner  mine,  200  feet  in  length,  is  opened  by  two  shafts,  the  western- 
most having  reached  a  depth  of  about  360  feet.  The  ground  near  the  surface  was  gen- 
erally unproductive,  but  at  the  depth  of  80  or  100  feet  a  good  body  of  pay-ore  was  en- 
countered, and  the  mine  below  that,  excepting  some  poor  spots,  has  been  mostly 
worked  out  to  a  depth  of  300  feet.  The  costs  of  working  the  ground  are  comparatively 
light.  Drifting  costs  from  $5  to  $10  per  foot;  sinking,  8  feet  by  5,  costs  $20  per  foot ; 
stoping,  from  $12  to  $22  per  running  fathom.  Much  of  the  ground  in  the  lode  can  be 
picked  down,  and  comparatively  little  powder  is  required.  Two  men  have  broken  a 
fathom  of  ground  in  one  day.  Eight  men  have  supplied  the  stamping  mill  with  not 
less  than  20  tons  of  ore  per  day  for  two  months.  The  ground  is  comparatively  dry  and 
the  costs  of  timbering  are  light.  The  mine  is  provided  with  hoisting  machinery  con- 
sisting of  a  small  portable  engine  that  drives  a  simple  winding  apparatus  by  belting, 
in  the  common  way.  The  shaft-house  is  a  large  stone  building,  originally  designed  to 
contain  a  stamping  mill  that  is  not  yet  set  up.  The  power  provided  is  sufficient  for 
both  hoisting  and  stamping  on  a  small  basis  of  operations. 

The  Burroughs  lode  is  about  400  feet  north  of  the  Gardner.  Its  outcrop  is  farther 
down  the  slope  of  the  hill,  and  about  100  to  150  feet  above  the  bed  of  the  Nevada 
Gulch.  Its  course  is  almost  exactly  parallel  to  that  of  the  Gardner,  being,  where  ob- 
served by  the  writer,  north  85°  east,  true.  Its  dip  is  nearly  vertical,  or  slightly  to  the 
south,  its  average  inclination  in  the  Ophir  mine  being  85°.  It  is  one  of  the  earliest 
discovered  and  most  developed  lodes  in  the  Territory,  the  main  shaft  of  the  Ophir  mine 
having  reached,  in  the  summer  of  1869,  a  depth  of  630  feet.  It  is  opened  for  a  contin- 
uous length  of  more  than  2,000  feet,  and  worked  along  that  distance  to  depths  varying 
from  200  to  500  or  600  feet.  Unfortunately,  it  has  the  practical  disadvantage,  in  com- 
mon with  many  other  valuable  lodes  of  Colorado,  of  being  subdivided  into  many  differ- 
ent claims,  the  greater  number  of  which  are  too  short  to  make  independent  mines,  and 
only  serve  as  obstacles  to  a  consolidated  and  comprehensive  management.  One  com- 
pany, the  First  National,  although  owning  more  than  600  feet  of  the  lode,  hold  it  in 
three  or  four  disconnected  portions,  between  which  several  other  claims  intervene,  a 
condition  that  must  greatly  increase  the  cost  of  operations,  if  not  presenting  an  eff'ect- 
ual  barrier  to  systematic  development. 

The  following  list  shows  the  claims  on  that  part  of  the  lode  that  is  distinctly 
traced  and  opened  by  miuing  work,  beginning  on  the  east  and  proceeding  toward  the 
west  end.  The  length  of  each  claim  is  given,  and  the  depth  attained  by  their  work  at 
the  time  when  the  accompanying  section  was  prepared  in  1868,  since  which  little  or  no 
important  change  has  been  made  : 


Name  of  claim. 

Length. 

Depth 
reached. 

W.  H.  Cushman 

267 
155 

50 
100 
200 

20 
462 
183 

70 

40 

90 

20 
2331 

66t 

90 
100 
200 

300 

Burroughs  Gold  Mining  Company 

220 

Lacrosse 

a  178 

Burroughs 

60 

Colorado 

305 

Conlee 

30 

Ophir 

560 

First  National 

265 

GoldHill 

128 

Baltimore  and  Colorado » 

200 

Quartz  Hill 

240 

GoldHill. 

First  National 

230 

McCabe 

30 

Andrew 

93 

First  National 

60 

First  National,  (one-half  interest) 

a  Cut  by  tuimel. 
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The  Opiiir  is  the  deepest  and  most  extensively  ■worked  of  all  the  mines  on  the  lode. 
It  is  situated  centrally,  as  regards  the  developed  portions  of  the  vein,  and  may  prop- 
erly serve  to  illustrate  the  general  features  of  the  latter.  The  Burroughs  vein,  as 
shown  in  the  Ophir,  resembles  in  most  respects  the  lodes  that  have  already  been  do- 
scribed.  The  country-rock  is  the  same  half-gneissic,  half  granitic  rock  already  observed. 
The  walls  are  usually  well  defined,  smooth,  and  regular,  sometimes  carrying  a  thin 
gouge  of  clay,  sometimes  having  the  seam  of  ore  resting  directly  upon  it  without  any- 
thing intervening.  The  vein,  however,  is  not  wide  as  compared  with  other  leading 
veins,  varying  from  8  to  10  inches  to  3  or  4  feet,  seldom  exceeding  the  latter. 

The  vein-matter  and  the  ore,  consisting  usually  of  a  solid  seam  of  the  latter  from  a 
few  inches  to  more  than  a  foot  in  thickness,  and  associated  with  a  belt  of  siliceous  and 
feldspathic  material  highly  charged  with  pyrites,  present  the  same  general  features  in 
mode  of  occurrence  and  distribution  that  have  been  alreadj'  noted  in  connection  with 
the  other  lodes,  but  the  pyritous  ore  is  more  exclusively  iron  rather  than  copper  pyrites ; 
in  fact,  the  small  proportion  of  the  latter,  at  least  in  the  Ophir,  is  very  marked,  and  the 
iron  pyrites  is  not  only  gold-bearing  but  the  Ophir  ore  carries  more  silver  than  is  gener- 
ally associated  with  the  ores  of  the  district  similar  to  these  in  other  respects,  the 
average  assay  of  the  first-class  ores  sold  at  the  smelting  works  showing  about  6  ounces 
of  fine  gold  and  12  ounces  ot  fine  silver  to  the  ton.  The  ground  is  generally  hard,  re- 
quiring the  aid  of  powder  for  its  removal.'  Very  little  of  it  can  be  picked  down.  The 
mine  is  opened  by  means  of  two  shafts,  one  at  125  feet  from  the  eastern  boundary  of  the 
property,  the  other  about  60  feet  farther  west.  Both  of  these  shafts  have  reached  a  depth 
of  about  600  feet.  The  ui^per  part  of  the  mine  was  not  worked  by  the  present  owners 
and  little  or  nothing  is  known  now  of  the  distribution  of  ore  in  the  ground  taken  out ; 
a  considerable  portion  of  the  mine  was  poor  and  is  left  standing,  but  nearly  all  above 
the  467-foot  level  is  regarded  as  exhausted  of  its  valuable  contents.  The  earlier  owners 
worked  out  what  they  found  without  much  attempt  at  regular  methods,  and  the  first 
level  driven  as  a  prei^aration  for  back-stoping  was  carried  forward  by  the  jiresent 
management  at  a  depth  of  467  feet.  Sixty  feet  below  that  another  level  was  driven 
nearly  the  entire  length  of  the  projierty  and  stoj)iug  carried  on  above  it,  while  the  east 
shaft  was  sunk  with  the  view  of  opening  another  level  below  in  advance  of  the  needs 
of  the  mill. 

The  rock,  when  brought  from  the  mine  to  the  surface,  is  first  assorted,  selecting  the 
first-class  ore  for  smelting,  and  separating  the  waste-rock,  that  is  thrown  away,  from 
the  low-grade  ore,  that  is  sent  to  the  stamps. 

The  company  have  a  twenty-four-stamp  mill,  which  is  situated  in  the  valley  directly 
below  the  shaft-house,  so  that  a  gravity  tram-road,  a  few  hundred  feet  in  length,  is 
laid  on  the  hill-side,  by  which  means  the  ore  is  conducted  in  cars  from  the  shaft-house 
to  the  mill,  the  descending  loaded  car  bringing  the  light  one  up  by  its  greater  weight. 
The  twenty-four-stamps,  weighing  about  500  pounds  each,  have  an  average  capacity 
of  16  to  18  tons  per  day.  The  yield  of  the  rock  is  about  six  ounces  of  crude  bullion  to 
the  cord,  equal  to  $13  or  $14,  in  coin,  per  ton.  In  addition  to  this  is  the  i^roduct  de- 
rived from  the  tailings,  which  is  considerable. 

The  following  statements,  furnished  by  the  superintendent.  Colonel  Randolph,  refer 
to  1868.  They  are  permanently  interesting,  however ;  and  such  well-arranged  infor- 
mation is  rare  in  Colorado. 


Month. 


April . . 
May ... 
June  .. 
July  .. 
August 


46i 

61 

711- 

53 


TONS  OF  OKE 
MESTED. 


12 


366 
430 
586 
594 
416 


g  a 


180 
296 
379 
455 


O 


$12  06 
16  80 

12  10 
11  42 

13  79 


$4  62 
4  26 

2  85 

3  65 


$21  42 

16  36 
14  27 

17  44 


The  fluctuation  in  the  cost  of  both  mining  and  milliug  is  due  to  a  variety  of  cir- 
cumstances, such  as  the  variable  amount  expended  on  ordinary  repairs  in  any  given 
mouth,  and  the  quantity  of  rock  produced  or  milled  during  that  month. 

Thus,  in  the  months  of  July  and  August,  the  costs  of  niilling  were  less  than  in  the 
foregoing,  because  the  expenditures  for  repairs  were  not  so  great  during  those  mouths 
while  the  capacity  was  enlarged  by  increasing. the  speed  of  the  stamps  and  the  numbei 
,  of  days  of  running,  thus  diminishing  somewhat  the  costs  per  ton. 


CONDITION   OF   MINING   INDUSTRY — COLORADO. 


311 


The  first-class  ore,  sold  at  the  smelting  works,  netted  the  mine,  in  tlie  month  of  May, 
$93  ;  in  July,  $98  ;  and  in  Auj^uat,  $104  per  ton,  iu  currency.  The  yield  of  the  stamp- 
rock,  including  that  treated  in  the  company's  mill  and  iu  custom  mills,  was,  in  May, 
$24  50  ;  iu  June,  $15  ;  in  July,  $12  ;  and  in  August,  $iI9  per  ton,  iu  currency.  The  total 
receipts  from  ores  and  sale  of  tailings,  and  expenditures  of  all  sorts,  during  the  four 
months  referred  to,  wore  as  follows  : 


Month. 


May 

June 

July 

August 

Total 


Receipts. 


45, 567 


Exx^en'd- 
itures. 


$11,731  12 

10, 306  48 

9,683  36 

8, 798  62 


40,719  58 


The  proportion  of  first-class  or  smelting  ore  to  the  second-class,  or  stamp-rock, 
appears  from  the  accounts  to  be  about  one  in  fifty. 

Thus  we  have  in — 

April 8  in374  or  1  in        46 

May 15  in  445  or  1  in        30 

June 6  in592  or  1  in        97 

July ■  4.5  in598.5  or  1  in  133 

August 12  in  428  or  1  in        36f 

Or,  for  the  five  months r      45. 5  in  2,437.5    or  1  in      53.6 

This  statement  shows  that  the  great  bulk  of  the  ore  produced  by  the  class  of  veins 
represented  by  the  Burroughs  is  of  the  low-grade,  or  stamping  rock.  The  proportion 
of  the  two  classes  above  given  diifers  considerably  from  the  general  estimate  of  those 
who  do  not  keep  careful  accounts,  but,  so  far  as  the  data  furnished  by  this  mine  and 
others,  where  the  relative  quantities  of  the  two  classes  of  ore  are  accurately  noted, 
afford  any  basis  for  judgment,  the  proportion  of  first-class  to  second-class  ore  is  very 
small. 

The  relation  existing  between  the  amount  of  ground  mined  and  the  quantity  of  stamp- 
rock  produced  is  indicated  by  the  following  figures  : 


Month. 

Fathoms 

of  ground 

Btoped. 

Tons  of 
stamp-rock 
produced. 

^g 

Ai)ril 

46.5 

61. 

71.66 

82.8 
53. 

366 
430 
586 
594 
416 

7.87 

May , 

8. 15 

June 

8.17 

July : 

7.17 

August i 

7.83 

Or  an  average  of . 

7.60 

The  fathom  paid  for  in  stoping  is  the  running  or  superficial  fathom  ;  that  is,  six  feet 
measured  on  the  length  and  the  dip  of  the  vein,  but  varying  in  width  according  to  the 
thickness  of  the  vein.  Estimating  the  average  width  of  the  stope  at  a  little  more  than 
three  feet,  the  weight  of  the  solid  fathom  would  be  ten  tons,  from  which,  as  Ave  have 
just  seen,  seven  and  six-teniihs  tons  of  stamp-rock  are  obtained,  or  about  three-fourths 
of  the  ground  broken.  According  to  this,  a  fathom  of  stoping  ground  produces  a  cord 
of  stamp-rock,  which  yields,  on  an  average,  six  ounces  of  crude  bullion,  worth  about 
$100  in  coin.  The  price  paid  for  stoping  varies  very  much,  according  to  the  character 
of  the  ground.  It  is  sometimes  as  low  as  $25,  and  sometimes  more  than  §50  per  fathom. 
Drifting  costs  from  $12  to  $20  per  foot.  Sinking  the  shaft,  7  feet  wide  by  14  feet  long, 
at  the  date  of  the  writer's  visit  in  1888,  cost  $52  50  per  foot,  the  miners  furnishing  their 
own  supplies. 

The  foregoing  notes  concerning  the  operations  of  this  mine  were  obtained  in  the 
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latter  part  of  1868.  Shortly  thereafter  the  company  became  embarrassed,  financially, 
and,  when  visited  in  1869  but  little  work  was  in  progress.  A  few  miners  were  at  work 
on  their  own  account. 

There  are  several  claims  on  the  Burroughs  that  have  been  worked  to  considerable 
depths,  but,  during  the  past  year  or  two  their  development  has  not  been  very  vigor- 
ously prosecuted.  The  Gilpin  was  steadily  worked  for  a  long  time,  but,  in  the  summer 
of  1869  little  or  nothing  was  in  progress  on  that  claim.  The  First  National  Company, 
owning  several  disconnected  claims  on  the  lode,  resumed  active  operations,  in  1869,  on 
that  which  adjoins  the  Oiihir  on  the  west,  and  have  since  been  steadily  engaged  in  its 
development.  Their  shaft,  on  this  claim,  has  reached  a  depth  of  nearly  500  feet. 
Stoping  has  been  in  progress,  during  the  past  winter,  between  the  400-foot  and  470-foot 
levels,  furnishing  ores  that  yield  an  average  of  $10  50,  coin,  per  ton.  A  careful  system 
of  account-keeping  has  been  inaugurated  in  this  mine,  and  the  following  statements, 
setting  forth  some  of  the  results  of  their  operations,  will  be  found  interesting  as  throw- 
ing light  on  the  relations  existing  between  cost  of  production  and  yield  of  the  ore.  It 
will  be  seeu  that  the  former  exceeds  the  latter,  and  the  experience  of  this  mine  is  one 
illustration  of  the  disadvantage  under  which  a  short  claim  is  worked  on  a  vein  like  the 
Burroughs,  a  fair  representative  of  the  Colorado  gold-bearing  lodes.  The  vein  is 
narrow,  the  average  value  of  the  ore  is  low,  and  the  pay  is  not  uniformly  distributed. 
A  vein  of  this  character  needs  all  the  advantages  that  may  be  derived  from  economical 
and  systematic  methods  of  work.  Here,  however,  is  a  claim,  183  feet  in  length,  working 
through  a  shaft  nearly  500  feet  deep,  the  cost  of  sinking  which  is  10  per  cent,  of  all  the 
expenses  of  the  company.  As  the  mine  has  no  connection  with  its  neighbors  the  shaft 
can  only  aid  in  the  development  of  a  small  part  of  the  ground  for  which  it  would  be 
sufficient  if  the  claim  were  longer.  The  cost  of  hoisting  works,  the  consumption  of 
fuel,  labor  of  the  engineers  and  some  other  men,  the  cost  of  superintendence  and  other 
management  of  the  company's  affairs,  are  nearly  or  quite  as  much  as  they  would  be  if 
the  production  of  the  mine  were  ten-fold  greater.  Thus,  the  costs  per  ton  are  much 
increased,  and  ore,  rich  enough  to  afford  a  ]5rofit  under  favorable  circumstances,  is  pro- 
duced at  a  loss  under  existing  conditions. 

This  is  true  of  many  of  the  mines  in  Colorado.  Some  of  the  best  lodes,  apparently 
possessing  all  tbe  necessary  qiialities  for  profitable  working,  under  one  comxDrehensive 
and  economical  management,  are  divided  into  a  multitude  of  short  claims,  worked 
independ6ntly  of  each  other,  at  great  expense,  and  losing  their  possible  ]>rofits  for  the 
lack  of  consolidation. 

The  following  statement  shows  the  operations  of  the  mine,  in  detail,  for  five  weeks, 
from  Octobier  9  to  November  13,  1869 : 
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All  expenses  are  included  in  the  foregoing;  among  special  costs  is  included  the 
sinking  of  the  shaft. 

The  following  is  a  summary  of  operations  from  October  9,  1869,  to  January  1, 1870, 
including  the  foregoing : 

Number  of  tons  of  stamp-rock  raised  and  milled 850 

Average  assay  value  in  coin— gold,  $25  13 ;  silver,  $1  94— total $27  07 

Number  tons  smelters'  ore  raised  and  sold,  (1  in  65) 13. 27 

Average  assay  value  in  coin— gold,  $131  21;  silver,  $16  22 — total $147  43 

Total  tons  raised , '^63. 27 

Average  assay  value,  coin $28  92 

Average  yield,  per  ton,  of  milling  ore,  in  currency 12  68 

Average  yield,  per  ton,  of  smelting  ore,  in  currency 110  07 

Average  yield,  per  ton,  of  all  ore,  in  currency... 14  17 
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Average  cost,  per  ton,  for  ordinary  expenses  of  mining  and  milling $13  59 

Average  cost,  per  ton,  for  special  expenses 2  08 

Total  average  cost,  per  ton,  in  currency 15  67 

Counting  gold  at  20  per  cent,  premium,  the  average  percentage  obtained  of  the  value 
of  tlio  low-grade  ore  vras  39  per  cent,  by  milling,  and  62  per  cent,  of  the  value  of  first- 
class  ore,  obtained  by  sale  to  the  smelters. 

On  the  same  slope  of  Quartz  Hill  -with  the  Burroughs,  but  from  half  a  mile  to  a  mile 
farther  west  of  the  principal  developments  on  that  lode,  and  higher  up  the  valley,  is 
another  group  of  mines  opened  upon  ledges  that  from  their  course,  dip,  and  relative 
position  seem  to  belong  to  the  same  class  as  the  Burroughs,  Gardner,  Illinois,  and  their 
associated  veins,  but  which  present  a  marked  difference  in  the  character  of  their  ores, 
carrying  a  much  larger  proportion  of  argentiferous  galena,  zincblende,  and  sulphurets 
of  silver.  Assays  of  the  ore  frequently  show  a  very  high  value  in  the  last-named  metal. 
Prominent  among  these  are  the  California,  Indiana  or  Hidden  Treasure,  Flack,  Mercer 
County,  Forks,  American  Flag,  and  others.  The  Mercer  County  lies  east  of  and  in  line 
with  the  Flack,  on  what  is  understood  to  be  the  same  vein,  but  the  mines  are  separated 
by  a  dry,  shallow  ravine,  which  crosses  their  course.  The  California  and  the  Indiana 
bear  a  similar  relation  to  each  other,  the  two  names  apiilying  to  different  parts  of  one 
vein,  the  last  named  lying  west  of  the  ravine,  just  referred  to,  and  the  California  lying 
east  of  it.  The  course  of  the  California,  continued  still  farther  east,  shows  it  to  be 
very  nearly  in  line  and  probably  identical  with  the  Gardner  lode,  already  described. 
Forks  is  between  the  Flack  and  the  California,  having,  apparently,  a  course  consider- 
ably north  of  east,  and  consequently  intersecting  both,  if  all  three  are  continuous  and 
regular.  It  is  worked  actively  to  a  depth  of  over  300  feet,  and  yields  very  good  ore. 
Tne  American  Flag,  still  farther  north,  not  far  above  the  bed  of  the  stream,  has  also 
been  w^orked  to  a  de^Dth  of  several  hundred  feet  and  gives  indications  of  much  value. 

A  more  minute  description  of  the  Flack  Mine,  on  the  Flack  lode,  and  of  the  claim 
until  lately  known  as  the  Stalker  and  Stanley,  on  the  California  lode,  will  suffice  to 
represent  the  general  character  of  this  group  of  veins.  The  Flack  was  one  of  the  early 
discoveries  of  the  district  and  was  worked  in  1862.  The  top  quartz  is  said  to  have 
yielded  a  good  deal  of  money.  At  a  depth  of  60  feet  the  crevice  was  small  and  poor  and 
continued  so  for  100  or  125  feet  farther,  when  a  good  pay-seam  was  found.  Difficulties 
among  the  owners  led  to  a  subsequent  suspension  of  work,  which  was  only  resumed 
again  in  June  of  1868.  Two  shafts  are  being  carried  down  for  permanent  work,  with 
the  intention  of  oj)ening  ground  by  successive  ^evels  and  stoping  overhand.  One  of 
these  had  reached  a  depth  of  400  feet  in  1869.  Drifting  and  stoping  were  in  progress 
in  the  neighborhood  of  both  shafts.  The  vein  is  shown  by  these  developments  to  be 
narrow,  varying  from  three  or  four  inches  to  two  feet.  The  walls  are  of  gneiss,  some- 
times passing  into  granite,  and,  where  broken,  frequently  show  lines  of  bedding  or 
structure  dipping  eastward.  The  walls  are  generally  very  well  defined  and  smooth  and 
show  evidences  of  movement  in  the  beautifuUj'-polished  and  striated  surfaces  that  are 
formed  on  the  ore  seam  where  in  contact  with  one  or  the  other  wall.  Sometimes  there 
is  a  distinctly-marked  selvage  of  clay  between  the  wall  and  the  harder  filling  of  the 
vein.  The  vein-matter  is  chiefly  quartz  ;  where  associated  with  pay  it  is  of  a  softened 
or  sometimes  friable  character,  mixed  with  some  feldspar ;  where  poor,  it  is  harder, 
sometimes  forming  a  granulitic  mixture  of  quartz  and  feldspar.  This  is  generally,  not 
only  in  this  but  in  other  veins  of  the  district,  the  character  of  the  "cap"  or  b.irreu 
ground  of  the  lode.  The  "  cap,"  a  term  usually  employed  to  express  the  imijoveinshed 
condition  of  the  vein,  may  be  due  either  to  the  pinching  together  of  the  walls  of  the 
fissure,  or,  where  the  latter  maintain  their  regular  distance  apart  from  each  other,  to 
the  filling  of  the  vein  with  barren  rock,  usually  resembling  granulite  or  the  granite  of 
the  country.  Thus  in  the  east  shaft  of  the  Flack,  w^hich  passes  through  a  hundred 
feet  or  more  of  "cap,"  the  walls  were  observed  to  be  two  feet  or  more  apart:  on  the 
eouth  wall  there  seemed  to  be  a  fissure  by  itself,  only  an  inch  or  two  wide,  and  filled 
with,  a  soft  clayey  and  siliceous  material,  next  to  which  was  a  belt  of  barren  rock  that 
might  be  described  as  a  granulite,  or  a  granite  poor  in  mica  ;  and  north  of  that,  next 
the  north  wall  of  the  vein,  another  and  wider  belt  of  true  vein-matter.  Bunches  of 
the  latter  may  be  found  in  places  scattered  through  the  "  cap."  This  condition  of 
things  may  suggest  the  idea  that  these  veius  were  originally  formed  or  filled  by  dikes 
of  granite  or  granulite,  and  that  by  a  subsequent  enlargement  or  widening  of  the  fissure 
the  siliceous  and  metal-bearing  vein-matter  was  introduced  by  other  processes  of  infil- 
tration or  segregation  by  which  it  is  generally  believed  that  fissure  veins  have  been 
filled.  The  ore-seams  and  their  gangue  are  frequently,  indeed  generally,  arranged  in 
layer  or  banded  form,  vrith  a  considerable  degree  of  parallelism  and  with  the  drusy 
character  of  true  vein  filling.  Movement  in  the  walls  would  naturally  occasion  the 
irregularity  in  the  width  of  the  crevice  and  the  shattering  or  fracturing  of  the  original 
dike  material  would  afford  opportunity  for  the  intermixture  of  the  newer  vein-matter 
with  the  old.  Movement  in  the  case  of  the  vein  now  under  consideration  is  clearly 
evidenced  by  the  "  slickensides,"  or  polished  surfaces,  already  referred  to. 
It  has  already  been  stated  that,  where  ore-bearing,  this  vein  carries  a  considerable 
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proportion  of  zincblende  and  galena.  These  occur  sometimes  intimately  mixed  with  the 
iron  and  copper  pyrites,  while  in  some  places  they  are  arranged  in  distinctly  separated 
seams.  In  the  stope  east  of  the  east  shaft  the  vein  was  12  or  15  inches  wide ;  on  the 
north  wall  was  a  very  thin  selvage  of  soft.,  clayey  material,  followed  by  a  seam  of  dark- 
colored  blende  and  galena,  two  or  three  inches  wide,  somewhat  mixed  with  and  snc- 
ceeded  by  a  seam  of  greenish,  siliceous,  and  perhaps  talcose  vein-matter,  carrying  finely- 
divided  iron  pyrites  ;  then  a  seam  of  solid  iron  pyrites,  two  or  three  inches  thick ;  the 
remainder  of  the  vein  was  a  quartzose  material  carrying  finely-distributed  pyrites 
suitable  for  crushing  in  the  stamp  mills.  In  this  place  there  was  but  little  copper 
present,  though  elsewhere  copper  pyrites  is  sometimes  largely  represented,  and  argen- 
tiferous gray  copper  occurs  sometimes  with  the  galena  and  the  zincblende. 

Concerning  the  yield  of  the  rock,  on  a  large  working  scale,  but  little  positive  in- 
formation was  available-  The  stamp-rock,  it  is  said,  yields  about  one  ounce  of  retorted 
amalgam  per  ton  ;  this,  however,  contains  sufficient  silver  to  reduce  its  value  consid- 
erably below  that  of  the  bullion  produced  by  those  mines  whose  ores  are  poor  in  silver. 
The  average  value  of  the  ounce  of  bullion  obtained  from  the  Flack  ores  is  stated  at 
$13,  in  coin. 

The  higher  class  of  ores,  carrying  considerable  silver  and  combined  with  lead,  zinc, 
and  copper,  are  reserved  for  smelting.  One  lot  of  nine  tons,  sold  to  Professor  Hill 
early  in  1869,  gave,  by  assay,  7  ounces  of  fine  gold  and  68  ounces  of  fine  silver  per  ton. 

The  total  production  of  the  mine,  since  the  present  management  began  operations, 
could  not  be  ascertained.  The  mine  is  provided  with  a  small  portable  engine,  of 
which  the  cylinder  is  9  inches  in  diameter,  that  is  placed  between  the  two  working 
shafts,  but  near  the  western  one,  commanding  both  for  hoisting.  The  winding  appara- 
tus is  operated  in  the  manner  already  described,  by  means  of  belting. 

The  California  lode  has  of  late  attracted  more  attention  than  any  of  its  neighbors, 
having,  within  a  couple  of  years,  gained  a  great  reputation  by  reason  of  the  abundance 
and  richness  of  its  ores.  It  was  discovered  several  years  since,  and  has  been  worked 
more  or  less  since  1864.  It  is  nearly  parallel  to  the  Flack,  and  300  or  400  feet  north  of 
that  lode.  It  is  traced  for  many  hundred  feet  in  length.  West  of  the  dry  gulch,  near  the 
Stalker  and  Stanley  claim,  the  lode  is  known  as  the  Indiana,  and  has  been  sunk  upon 
in  various  places  along  its  course.  The  only  parties  working  on  that  part  of  the  lode 
in  1869  were  three  men,  who  had  reached  a  depth  of  150  feet,  and  were  taking  out 
good  ore  of  both  classes— that  is,  for  smelting  and  milling.  East  of  the  gulch  is  the 
principal  claim  on  the  lode,  formerly  known  as  that  of  Stalker  and  Stanley,  but  the 
ownership  has  lately  changed  hands.  This  claim  is  300  feet  long.  East  of  it  the  lode 
has  been  traced  and  somewhat  prospected  for  a  distance  of  some  hundreds  of  feet,  and 
apparently  continues  in  its  course  until  it  merges  into  or  becomes  identical  with  the 
Gardner.  This  is  not  fully  established  as  a  fact,  and  is  doubted  by  some ;  but  it  seems 
quite  probable  from  present  developments. 

The  Stalker  and  Stanley  claim  has  been  worked  to  a  depth  of  475  feet.  The  main 
shaft,  50  feet  east  of  the  west  boundary,  had  reached  that  depth  in  August,  1869,  while 
the  east  shaft,  130  feet  east  of  the  last  named,  was  down  200  feet.  Between  the  two 
shafts,  considerable  stoping  had  been  done,  but  the  ground  was  whole  below  the  300- 
foot  level. 

From  the  developments  thus  made  the  lode  appears  to  possess  the  characteristics  of 
a  well-defined  fissure  vein.  Its  course  is  north  85°  east.  Tlie  dip  is  slightly  to  the 
south,  about  85°  from  the  horizon.  The  walls  are  smooth  and  very  regular.  They  are 
fi:om  two  to  six  feet  apart,  and,  in  the  stopes  visited  at  the  time  referred  to,  the  whole 
space  was  filled  with  pay-ground.  The  gangue  is  a  quartzose  material,  generally 
resembling  that  already  described  as  the  characteristic  filling  of  the  veins  of  this 
region.  The  ore  is  chiefly  iron  and  copper  pyrites,  carrying,  in  bunches  or  pockets, 
considerable  quantities  of  galena  and  zincblende,  particularly  the  last  named.  There 
is  commonly  a  seam  of  first-class  ore,  associated  with  a  wider  belt  of  milling  ore. 

During  18S9  the  ground  was  unusually  j)roductive.  According  to  the  statements  of 
the  i)roprietors,  not  more  tkan  one-eighth  of  all  the  rock  broken  in  the  mine  was 
thrown  away  as  poor;  while  one  tou.of  ore  in  ten  was  said  to  be  fit  for  smelting.  The 
value  of  the  milling  rock  was  said  to  be  very  high,  yielding  an  average  of  12  ounces 
of  amalgam  to  the  cord,  the  ounce  being  worth  about  a  little  more  than  $13,  in  coin. 
According  to  this,  the  milling  ore  yielded  about  $21  per  ton,  in  coin.  The  average 
contents,  by  assay  of  over  400  tons  of  smelting  ore  sold  at  the  smelting  works,  was 
nearly  3  ounces  of  fine  gold  and  18  ounces  of  fine  silver  per  ton. 

The  mine  has  not  always  been  in  such  good  fortune.  When  first  opened  the  surface 
quartz  was  taken  out  about  40  feet  deep,  and  was  worked  with  profit.  The  shaft  then 
encountered  poor  ground,  which  it  passed  through  for  180  feet.  It  has  since  been 
shown  that  there  was  excellent  ground  only  a  few  feet  from  the  shaft,  which  remained 
undiscovered  because  no  drift  was  run  toward  it  from  the  shaft.  At  the  depth  of  180 
feet  the  shaft  reached  ore-bearing  ground  that  jnclded  about  7  ounces  to  the  cord,  or 
$12  to  $13  per  ton.  The  yield  has  greatly  improved  since  opening  the  stoiDCS  between 
the  shafts. 
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In  Axigust,  1869,  there  were  twenty-foxir  men  employocl  at  the  mine,  sixteen  of  whom 
wove  stoping.  With  this  force  about  30  tons  of  ore  per  day  were  mined  and  raised. 
Sinking  cost  $15  to  !|20  jjer  foot ;  sloping  $12  or  §18  per  fathom.  A  detailed  statement 
of  costs  coidd  not  be  obtained ;  but  the  mine  is  said  to  have  yielded  a  net  jirotit  of 
140,000  during  the  summer  of  1869. 

The  mine  is  provided  with  a  small  hoisting  engine.  BotTi  rock  and  water  are  raised 
in  buckets.  Four  hours  per  day  are  required  for  the  engine  to  raise  the  water  from 
the  mine.  From  reliable  sources  the  yield  of  this  mine  to  its  owners,  from  January  1 
to  August  1,  1870,  appears  to  have  been  about  $75,000,  including  the  product  of  the 
first-class  ore.  This  latter  amounted  to  409  tons,  of  which  the  average  price  i>aid  in 
currency  by  the  smelters  to  the  mine  was  $41  90  per  ton. 

North  of  Quartz  Hill,  separated  from  it  by  Nevada  Gulch,  and  lying  between  the 
latter  and  Eureka  Gulch,  is  Gunnell  Hill,  which,  since  mining  fii-st  begun  in  Colorado, 
has  been  the  scene  of  active  work.  Its  general  trend  is  east  and  west,  and  it  contains 
a  number  of  valuable  veins,  the  general  course  of  which  is  east  and  west,  or  between 
that  and  northeast  and  southwest.  The  most  developed  of  these  is  the  Gunnell  lode, 
that  crops  out  on  the  northern  slope,  not  far  below  the  crest  of  the  hill,  and  which  has 
been  worked  to  a  depth  of  about  500  feet,  the  opened  mines  covering  a  length  of  nearly 
1,200  feet.  The  general  features  of  this  lode  are  much  the  same  as  those  of  veins 
already  described  in  this  chapter.  The  vein  is  said  to  have  been  one  of  the  most  pro- 
ductive of  the  country  in  early  days,  and  it  possesses,  doubtless,  as  much  merit  as 
many  of  those  that  are  now  being  wrought ;  but,  owing  to  various  difficulties  and 
liinderances,  some  of  them  quite  independent  of  the  intrinsic  merits  of  the  property, 
the  work  of  mining  on  this  lode  was  suspended  some  time  ago,  and  is  not  yet  re- 
sumed. The  principal  mines  on  this  lode  are  supplied'  with  hoisting  and  milling 
machinery,  and  the  increasing  activity  attending  mining  operations  in  Colorado  will 
be  likely  to  occasion  renewed  efforts  to  bring  them  into  successful  and  profitable  oj)era- 
tion.  On  this  hill  are  several  other  less  developed,  but  very  promising  ledges,  some  of 
which  have  been  lately  opened.  Among  these  is  the  Fairview,  which  was  first  brought 
into  notice  in  the'  early  summer  of  1868.  It  has  since  been  worked  steadily,  producing 
rock  of  excellent  quality,  and,  it  is  said,  has  been  a  source  of  great  profit  to  the  own- 
ers. Its  ore  is  chiefly  iron  pyrites,  yielding  from  one  to  two  ounces  of  crude  bullion 
per  ton. 

On  the  opposite  side  of  Eureka  Gulch,  and  farther  east,  is  Casto  Hill,  the  location  of 
an  actively-worked  and  promising  mine,  belonging  to  the  Barrett  Mining  Company, 
and  opened  on  v/hat  is  known  as  the  Winnebago  lode.  This  lode,  nearly  parallel  to  tlie 
Gunnell,  has  about  an  east  and  west  course,  dipping  vertically,  or  somewhat  inclined 
to  the  soiith.  The  Barrett  Company  own  400  feet,  and  have  worked  it  by  means  of  a 
single  shaft  some  300  or  400  feet  deep.  This  shaft  has  passed  through  variable  ground, 
having  encountered  "  cap"  or  barren  rock  at  about  100  feet  from  the  surface,  and  strik- 
ing pay  ground  again  100  feet  deeper.  The  ground  is  opened  by  levels  and  worked  by 
back-stopiug.  About  one-third  of  the  rock  broken  is  said  to  be  good  for  stamps,  and 
much  of  the  poor  rock  is  selected  below  ground  and  left  on  the  stulls.  The  ore  is 
chiefly  iron  ijyrites,  w^ith  but  a  small  proportion  of  copper.  The  presence  of  free 
gold  is  frequently  noticed.  The  present  manager  treats  all  his  ore  by  the  stamping 
process,  though  some  exi^erimental  lots  of  first-class  ore  have  been  selected  for  other 
more  exact  methods.  One  such  lot  of  24  tons  gave,  by  assay,  4  onnces  of  fine  gold  and 
4  ounces  of  fine  silver  to  the  ton.  The  whole  mass,  when  stamped,  yields  on  an  aver- 
age 4  onnces,  or  $64  worth,  of  crude  bullion  to  the  cord,  or  about  $8  50  coin,  per  ton. 
Tiie  tailings,  after  leaving  the  mill,  are  said  to  assay  1  ounce  or  more  to  the  ton,  and 
are  reserved  for  further  treatment.  The  mine  is  furnished  with  hoisting-power,  con- 
sisting of  an  engine,  the  cylinder  of  which  is  14  inches  in  diameter,  and  one  boiler  of 
adequate  capacity.  The  winding  apparatus  is  the  common  spool,  driven  by  belting 
and  controlled  by  a  friction-brake.    The  water  is  raised  in  a  barrel  by  this  means. 

The  machinery  is  set  uj)  at  the  moiith  of  the  shaft,  and  drives  a  fan-blower  for  A^enti- 
lation,  as  there  is  but  one  shaft.  A  twenty-stamp  mill  is  sot  up  in  a  wing  of  the  same 
building  and  driven  by  the  power  just  described.  The  stamps  weigh  500  pounds  each 
and  drop  18  inches  28  times  per  minute.  They  crush  about  2  cords,  or  15  tons,  per  day. 
Milliug  operations  commenced  in  July,  1868,  and  are  said  to  have  been  conducted  with 
profit.  The  convenience  of  the  mill  to  the  mine,  and  the  economical  arrangement  of 
the  whole,  afford  some  advantages  for  working  at  a  low  cost. 

Although  the  mineral  veins  of  Gilpin  County  are  chiefly  valuable  for  their  gold, 
there  are  some,  as  has  been  already  shown,'  that  carry  a  considerable  proportion  of  sil- 
ver. In  addition  to  these  there  are  a  few  that  are  only  valuable  for  silver,  and  which 
possess  no  gold  at  all,  or  so  little  that  it  is  practically  unimportant.  The  development 
of  these  silver  veins  has  not  progressed  very  far,  but  within  a  year  past  they  have  at- 
tracted increased  attention  and  are  now  of  growing  importance.  The  Coaley  and  Gil- 
pin lodes  are  among  the  more  recent  and  valuable  discoveries  of  this  class  of  veins. 
They  are  situated  in  Slaughter-House  Gulch,  a  ravine  on  the  north  side  of  Clear  Creek, 
a  half  mile  or  more  below  Black  Hawk ;  they  were  opened  late  in  1868. 
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The  Gilpin  apparently  crosses  the  ravine  with  a  northeast  and  southwest  course, 
dipping  almost  vertically.  It  is  opened  by  a  tunnel  on  the  west  side  of  the  gulch, 
about  200  feet  in  length.  The  Coaley  crops  out  about  60  or  70  feet  south  of  the  mouth 
of  the  Gilpin  tunnel.  Its  course  is  nearly  east  and  west,  and  its  dip  is  to  the  north  at 
about  30°  from  the  horizon.  The  two  veins,  therefore,  intersect  each  other.  The  work 
done  upon  them  thus  far  is  not  sufficient  to  determine  positively  whether  they  are  inde- 
pendent veins  or  one  of  them  a  branch  of  the  other.  The  depth  reached  in  Augast, 
1869,  did  not  exceed  40  feet. 

The  inclosing  rock  is  of  the  same  gneissic  or  granitic  character  which  prevails  in  this 
district.  The  walls  of  the  vein,  where  visible,  especially  the  north  wall  of  the  Coaley, 
are  pretty  well  defined ;  the  crevice  is  not  large  in  either  vein.  The  gangue  is  chiefly 
quartz ;  the  ore  consists  of  galena  and  zinc-blende,  both  apparently  argentiferous,  a 
little  copper  and  iron  pyrites,  argentiferous  sulphurets,  and  native  silver.  The  latter, 
in  some  selected  specimens,  is  very  abundant.  Some  of  the  assays  of  this  ore  shou^  a 
very  high  value  in  silver,  but  no  gold.  Seventy-three  tons  of  this  ore,  sold  for  smelt- 
ing, contained  on  the  average  215  ounces  of  fine  silver  per  ton. 

CLEAE  CREEE:  COUNTY. 

The  past  year  was  marked  by  increased  activity  througliout  this 
county ;  but  the  production  of  silver  ore  is  still  limited,  not  exceeding 
2,000  tons  per  annum.  More  than  three-fourths  of  this  amount  was  fur- 
nished by  the  Terrible,  Baker,  Brown,  Coin,  Snowdrift,  Seaton,  Bel- 
mont, Cashier,  and  Mendota  mines,  the  remainder  being  made  up  of 
small  lots  from  numerous  minor  lodes,  some  of  which,  however,  bid  fair 
to  become  highly  productive  under  judicious  management.  In  my  last 
report,  (page  369,)  after  showing  the  aggregate  capacity  of  the  reduc- 
tion works  of  Clear  Creek  County  to  be  12,000  tons  per  annum,  I  re- 
marked : 

However  strong  the  people's  faith  may  be  in  the  productiveness  of  the  silver  mineS) 
there  is  not  at  present  the  least  possibility  of  supplying  half  that  amount.  In  fact, 
my  boldest  expectations  will  be  surpassed  if  5,000  tons  of  good  ore  are  furnished  by 
the  mines.  Whoever  has  seen  extensive  and  well-developed  lodes,  and  is  acquainted 
with  the  production  of  such,  must  know  that  only  a  limited  number  of  workmen  can 
be  profitably  employed  in  a  lode,  the  development  of  which  has  been  accomplished  only 
to  a  certain  degree.  In  order  to  steadily  increase  the  ore  production  of  a  mine,  it  is 
not  enough  to  start  a  couple  of  new  stopes;  the  main  object  must  always  be  to  keep 
opening  the  ground  ahead,  so  that  there  shall  be  always  ore  enough  in  sight  to  main- 
tain a  steady  and  continuous  production.  The  quantity  of  ore  extracted  from  a  mine 
reasonably  ought  to  be  in  direct  proportion  to  the  quantity  of  ore  in  the  reserves ;  and 
as  there  are  at  this  time  only  half  a  dozen  lodes  in  and  about  Georgetown  which  might 
be  called  even  partially  developed,  it  is  utterly  absurd  to  expect  12,000  tons  to  be  ex- 
tracted the  ensuing  year,  without  endangering  the  continuous  delivery  of  ores  for  the 
following  years. 

These  observations  were  pronounced  unjust  when  they  were  first 
made,  and  the  commissioner  was  accused  of  "croaking,"  and  "bearing" 
the  silver  mines  of  Colorado.  They  can  now  only  be  blamed  as  too  lib- 
eral in  their  estimates ;  and  it  remains  to  be  seen  whether  even  the  pro- 
duction of  1871  will  come  up  to  them. 

Besides  the  Terrible,  Baker,  Brown,  and  Coin,  which  have  been  con- 
tinuously worked  since  1868,  the  Cashier,  Snowdrift,  Mendota,  and  Sil- 
ver Plume,  on  Sherman  Mountain,  and  the  Belmont  and  Stevens,  on 
McClellan  Mountain,  are  assuming  prominent  rank  among  the  product- 
ive lodes.  The  most  noteworthy  development,  however,  is  that  of  the 
Seaton,  near  Idaho,  which  has  been  thoroughly  demonstrated  to  be  a 
lode  of  large  capacity  and  value.  Small  lots  of  very  rich  ore  are  now 
and  then  reported  from  the  O  K,  Federal,  Magnet,  and  several  other 
lodes.  Little  is  heard  of  the  Astor,  Clift,  Comet,  Junction,  Herkimer, 
Gilpin,  and  many  other  veins^  formerly  counted  among  the  most  i)rom- 
ising ;  and  nothing  is  doing  in  the  Equator,  Lily,  and  Griftith.  In 
some  of  these  mines  the  workings  are  in  barren  ground ;  in  others,  the 
ore  is  of  too  low  a  grade  to  pay  expenses  at  present  rates ;  others  are 
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idle,  awaiting  the  time  when  they  will  be  intersected  in  depth  by  some 
of  the  numerous  tunnel  companies;  and  others  again  have  "lost  the 
crevice,"  which  must  be  hunted  for  with  cross-cuts.  As  a  general  thing, 
it  may  be  said  that  work  with  a  view  to  thorough  and  systematic  devel- 
opment is  going  on  only  in  the  Terrible,  Brown,  Snowdrift,  Mendota, 
Cashier,  Seatou,  and  perhaps  the  Baker,  Stevens,  and  Belmont.  The 
majority  of  the  other  mines  worked  are  merely  prospecting  shafts  or 
tunnels,  or  irregular  stopes  upon  occasional  pockets  or  bonanzas.  There 
are  several  instances  of  good  lodes  lying  idle  by  reason  of  joint  owner- 
ships and  disagreements.  One  evil  of  former  days — the  representation 
of  stock  companies  by  incompetent  superintendents — appears  to  have 
vanished  at  last.  So  far  as  I  know,  the  affairs  of  mining  companies  in 
this  county  are  now  managed,  without  exception,  by  earnest  and  ijrac- 
tical  men. 

According  to  statements  published  in  the  Georgetown  Miner,  of 
September  29,  1870,  the  total  product  of  the  Brown  mine,  up  to  that 
date,was  $166,554  55,  coin  value.  The  greatest  depth  from  the  surface 
obtained  on  the  mine  was  200  feet.  There  are  two  levels  in  the  mine, 
110  feet  apart,  one  500  and  the  other  250  feet  in  length,  making  a  total 
of  750  feet  of  stoping  ground.  The  total  product  of  the  Terrible  mine, 
up  to  date,  was  $270,000,  coin  value.  In  the  west  portion  of  the  mine 
298  fathoms,  and  in  the  east  portion  of  the  mine  130  fathoms,  had  been 
stoped  out.  The  total  net  profits  of  the  Federal  mine,  up  to  date,  were 
$8,151.  The  total  amount  of  work  done  on  this  mine  was  four  months' 
work  for  one  man.  The  bullion  product  of  the  Baker  mine  for  eleven 
months,  ending  September,  1870,  was  $27,556  97,  coin  value. 

The  total  production  of  silver  from  the  county  during  1870  was  about 
$400,000,  including  shipments  of  ore.* 

The  Stevens  lode,  on  McClellan  Mountain,  deserves  particular  men- 
tion, on  account  of  its  extraordinary  location.  An  article  in  the  Over- 
land Monthly,  for  December,  1870,  describing  an  excursion  to  the  sum- 
mit of  Gray's  Peak,  pictures  the  wild  caiion,  across  which  the  Baker 
and  the  Stevens  mines  look  at  each  other,  in  the  following  language  : 

"  At  this  point  (Bakerville)  we  leave  Clear  Creek,  and  follow  up  a  tributary  known 
as  Kelso.  The  road  now  mounts  more  steeply.  The  pines  and  quaking-asps,  dwarfed 
somewhat  in  stature,  come  close  to  us  as  we  ride,  as  though  they  were  lonesome,  and 
huddled  along  the  road  to  catch  a  social  glance  or  word  from  a  passing  traveler.  The 
birds  and  squirrels,  so  plenty  a  mile  below,  suddenly  cease  to  be  seen  or  heard.  The 
peculiar  stillness  of  the  upper  air  makes  itself  felt.  Presently  we  have  emerged  from 
the  last  belt  of  timber,  and  are  alone  with  Heaven. 

No,  not  yet ;  hundreds  of  feet  above  us  yet,  on  the  side  of  Kelso  Mountain,  are  the 
buildings  of  the  Baker  mine.  A  shanty  may  mean  anything ;  but  a  house  with  a  chim- 
n^ey  is  a  sign  of  permanent  habitation.  At  that  warning  finger,  Solitude  gets  iip  and  goes 
Nevertheless,  barring  the  Baker  mine,  the  scene  is  grand  as  Nature  before  the  Age  of 
Man.  On  the  right,  Kelao  Mountain  turns  to  us  a  rounded,  conical  form,  grass  clad. 
On  the  left,  McClellan  Mountain  presents  a  circling  ridge,  the  face  turned  toward  us 
being  as  steep  and  rugged  as  it  can  be  and  not  fall  over.  Whoever  has  ascended  Ve- 
suvius, and  remembers  how  the  central  cone  arises  from  within  the  surrounding  preci- 
pices of  a  former  crater,  will  comprehend  the  general  position  of  the  parts  of  this  wild 
scene.  But  these  rocks  are  not  volcanic.  The  further  side  of  McClellan  is  sloping,  like 
this  side  of  Kelso  ;  and'the  further  side  of  Kelso  is  rough  and  perpendicular,  like  this 
side  of  McClellan ;  and  the  ridge  of  McClellan  does  not  completely  surround  Kelso,  but 

*The  Miner  gives  the  following  estimate,  which  somewhat  exceeds  my  own  calcula- 
tions. As  I  do  not  know  its  authority  or  the  detailed  items  of  which  its  aggregates  are 
made  up,  I  quote  the  declaration  without  comment : 

*'  During  the  year  1868  Clear  Creek  County  shipped  $91,820  35,  coin,  in  bullion  ;  in 
1869  we  shipped  ^400,354,  coin,  and  in  1870  we  added  $481,354  08,  coin,  to  the  supply 
of  bulhon  of  the  world.  From  present  indications  we  anticipate  that  the  shipments  for 
the  year  1871  will  be  over  $750,000  in  coin,  with  a  strong  probability  of  amounting  to 
over  one  million  dollars." 
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at  its  further  end  soars  up  into  two  peaks,  and  there  stops.  These  two  peaks  are 
Gray's  and  Irwin's;  and  as  we  journey  they  come  into  full,  near  view,  from  behind  the 
head  of  Kelso. 

I  am  glad  enough  that  the  scene  is  not  volcanic.  This  gray  granite,  or  gneiss,  has 
far  greater  variety  and  beauty  of  form,  and  gives  us  delicate  shadows.  Though  it  may 
lack  the  imperial  purples  of  trachytes  and  tufas,  seen  in  the  distance,  it  does  not  olier 
ns  their  horrid  blackness  seen  near  by.  Besides,  there  are  dainty  grasses  and  blossoms 
that  sometimes  hang  by  one  hand  from  clefts  in  the  granite,  and  swing  in  the  wind. 
Yosemite,  Smoky  Valley,  and  Gray's  Peak — let  the  lava  people,  with  their  Snake 
Canons,  Shoshone  Falls,  and  gloomy  Dalles,  match  this  granite  trio,  if  they  can ! 

It  is  lucky  that  our  path  doesn't  lie  up  that  face  of  McClellan  Mountain.  Lie  ?  it 
couldn't ;  it  would  have  to  stand.  No  mortal  could  climb  there  without  wings.  But 
what  is  that,  a  thousand  feet  up  the  cliff  ?  A  house — ye  gods!  a  boarding-house !  The 
glass  shows  us  fragments  of  a  zig-zag  trail,  interspersed  with  ladders,  where  the  preci- 
pices are  otherwise  impassable.  Now  we  see  at  the  foot  of  the  cliif  another  house,  and 
tjetween  the  two  fine  lines,  like  a  spider's  web,  stretch  through  a  thousand  feet  of  aix. 
That  is  the  somewhat  celebrated  Stevens  mine  ;  the  men,  lumber,  provisions,  etc.,  are 
all  carried  up,  and  the  ore  is  all  brought  down,  by  means  of  one  of  the  ingenious  wire 
tram-ways  now  becoming  common  in  Colorado.  How  the  mine  was  ever  discovered  I 
cannot  say — somebody  must  have  "  lit  on  it." 

The  wire  tram- way  alluded  to  in  the  foregoing  description  is  similar 
to  that  constructed  some  years  ago  at  the  Brown  mine,  and  described 
on  page  372  of  my  last  report.  Another  of  the  kind  was  erected  by 
Mr.  Kurz  for  the  Grif&th  mine  below  Georgetown.  In  this  instance 
great  capacity  of  transportation  was  desired;  and  the  tram-way  was 
made  in  a  most  substantial  and  expensive  manner,  at  a  cost,  I  am  in- 
formed, of  considerably  over  $10,000.  Mr.  Kurz  is  said  to  have  planned 
the  tram- way  at  the  Stevens  mine,  which  is  light  and  of  small  capacity, 
and  cost  but  $1,180.  The  use  of  gas-pipe  for  the  supports  saved  thou- 
sands of  dollars  in  preparing  foundations.  The  self-adjusting  arrange- 
ment for  keeping  the  cables  taut,  under  alternations  of  load  and  of  tem- 
perature, is  likewise  ingenious  and  advantageous.  The  following  account 
of  the  works  and  mine  is  condensed  from  tlie  GeorgetoTvn  Miner : 

The  tram-way  consists  of  two  wire  cables,  each  of  which  is  six-tenths  of  an  inch  in 
diameter,  extending  from  the  lower  adit  on  the  Stevens  lode  to  the  base  of  the  hill,  a 
distance  of  837  feet.  The  supports  for  the  wires  are  made  of  gas-pipe,  3  inches  in 
diameter,  upon  the  top  of  which  are  wrought-iron  T's,  securely  let  into  the  gas-pipe, 
upon  the  toj)  of  which  T's  the  wire  rope  rests.  The  gas-pipe  is  set  into  the  rock  to  a 
depth  of  22  inches,  and  is  securely  fastened  with  lead.  The  distance  from  the  lower 
platform  to  the  first  support  is  six  hundred  feet,  the  cables  resting  on  their  supports 
with  a  firmness  remarkable  for  such  a  long  stretch  of  unsupported  rope.  We  were 
impressed  with  the  highly  ingenious  manner  of  fastening  the  cables  at  the  base  of  the 
hill,  which  both  tightens  the  ropes  and  at  the  same  time  holds  them  perfectly  secure. 
Two  levers,  one  end  of  which  is  securely  bolted  to  the  solid  foundation,  yet  in  such  a 
manner  as  to  allow  an  upward  and  downward  motion  of  the  lever,  receive  the  ends  of 
the  cables,  which  are  fastened  to  the  levers  near  the  bolted  end,  the  outer  ends  of  the 
levers  being  weighted  with  rock.  This  contrivance  takes  up  all  loose  cable  as  the  ropes 
may  slacken.  The  tram-way  works  to  perfection.  Already  there  has  been  7,000  feet  of 
lumber  taken  up  the  cables,  and  thirty  tons  of  ore  lowered  to  the  base  of  the  moun- 
tain, demonstrating  that  the  method  employed  by  Mr.  Lowe  in  erecting  this  tram- way 
is  a  successful  one.  We  are  surprised  when  we  look  at  this  vast  undertaking  that  no 
lives  have  been  lost  in  erecting  the  work,  as  the  supports  have,  from  necessity,  been 
placed  on  the  brinks  of  precipices.  We  were  told  of  many  narrow  escapes  of  life 
made  by  Mr.  Lowe  and  some  of  his  men,  who,  in  the  i)rosecution  of  the  work,  were 
often  in  positions  far  from  safe.  The  Stevens  mine  is  oi^eniug  splendidly.  A  sul>stan- 
tial  dwelling-house  has  been  built  upon  the  mine,  seven  months'  provisions  stored  at 
the  same  place,  and  work  will  be  actively  carried  on  all  winter.  Two  drifts  will  bo 
run,  each  200  feet  in  length,  and  a  winze  will  connect  the  two.  All  the  ore  will  be  sent 
to  the  base  of  the  mountain  by  the  tram-way.  There  will  also  be  100  fathoms  of  etop- 
ing  done,  for  which  contracts  have  been  let.  When  the  di'ifts  are  completed  there  will 
be  a  passage  completely  through  the  ridge,  aiid  all  waste  material  and  d6hris  will  be 
dumped  on  the  opposite  slope  of  McClellan  Mountain.  The  Stevens  is  a  fine  lode-  The 
crevice  is  a  large  one,  and  carries  a  good  pay  streak.  The  ore  being  rich  in  lead,  it  car- 
ries on  an  average  $200  to  the  ton  in  silver.  It  will  be  recollected  by  our  readers  that 
the  ore  from  this  lode  took,  at  our  fair,  a  premium  of  a  silver  medal  for  the  "largest 
and  best  collection  of  lead  ores  carrying  the  largest  percentage  of  precious  metaJa 
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Up  to  the  Ist  of  October  the  mine  has  prodaced,  from  drifting  alone,  at  a  cost  of  $3,500, 
forty  tons  of  ore,  Avhich  will  yield  $200  per  ton.  This  is  an  unusually  good  yield  for 
any  mine,  and  serves  to  show  the  character  of  the  property. 

This  mine  is  owned  by  the  Crescent  Silver  Mining  Companyj  a  Cin- 
cinnati organization.  Mr.  Theodore  H.  Lowe,  referred  to  in  the  forego- 
ing account,  is  the  superintendent. 

Among  the  new  mines,  not  mentioned  in  my  former  reports,  the  Snow- 
drift and  Silver  Plume,  on  Republican  Mountain,  deserve  particular 
description.  I  have  visited  these  mines  personally,  but  I  prefer  to 
qui)te  concerning  them  portions  of  an  account  of  much  later  date,  in 
the  Colorado  Miner : 

These  two  mines  are  situated  about  1,400  feet  above  the  level  of  the  creek,  and  are 
reached  by  a  good  trail,  a  little  over  a  mile  in  length.  The  surface  improvements  com- 
prise a  boarding-house,  &c.,  and  also  a  crushing  and  sampling  mill,  at  the  foot  of  the 
hill,  run  by  water  power,  in  which  all  ores  produced  will  be  dried,  crushed,  sampled, 
and  sacked. 

The  Snowdrift  lode  is  entered  by  a  short  cross-cut  tunnel,  80  feet  in  length ;  at  the 
end  of  which  a  shaft  has  been  sunk  on  the  vein  to  the  depth  of  200  feet.  Fifty  feet  be- 
low the  level  of  the  windlass  on  the  shaft  a  drift  has  been  run,  180  feet  in  length  ;  50 
feet  below  this  drift  there  is  another  level,  150  feet  in  length ;  and  50  feet  below  this 
second  level  is  a  third  level,  130  feet  in  length.  At  a  distance  of  100  feet  from  the 
shaft  three  winzes  connect  the  levels,  providing  perfect  ventilation  and  opening  three 
blocks  of  ground,  each  50  by  100  feet,  for  stoping.  Comparatively  a  small  amount  of 
work  ia  all  that  now  remains  to  be  done  to  open  up  three  more  blocks  of  stoping 
ground,  each  of  which  will  also  be  50  by  100  feet  in  length.  When  in  this  mine  we 
visited  all  the  workings,  passed  down  the  shaft,  walked  through  the  drifts,  and  climbed 
up  the  different  vrinzes,  and,  candle  in  hand,  examined  and  at  times  measured  the 
v^udth  of  the  pay  streak.  The  crevice  is,  on  an  average,  2^  feet  i^  "width,  and  the  pay 
vein  will  average  10  inches  in  thickness,  of  good  paying  mineral,  at  times  being  as 
thick  as  2  feet. 

The  ore  in  the  Snowdrift  is  mainly  sulphurets,  with  now  and  then  a  small  amount  of 
galena,  which  latter  mineral  is  always  rich  in  silver.  The  ore  from  the  Snowdrift 
yields  silver  in  quantities  varying  from  101^  to  1,459  ounces  per  ton. 

The  owners  of  this  mine,  the  Trenton  Gold  and  Silver  Mining  Company,  of  Trenton, 
New  Jersey,  have,  with  a  wise  forethought,  devoted  much  of  their  money  and  work  to 
the  purpose  of  thoroughly  developing  and  opening  their  mine,  and  have  now  two  years 
stoping  ahead  of  them,  and  the  mine  can,  if  stoping  were  commenced,  now  furnish  5 
tons  of  ore  per  day.    This  ore  would,-  we  feel  assured,  average  $200  per  ton. 

We  were  informed  that  the  total  cost  of  all  improvements  on  the  mine,  including  the 
cost  of  machinery  and  dam  for  the  crushing-mill,  was  not  quite  $25,000,  and  in  this 
amount  were  also  included  all  legal  expenses,  which  have  been  heavy.  The  Silver 
Plume  is  situated  west  of  the  discovery  shaft  on  the  Snowdrift  lode,  which  vein  it 
crosses.  The  lode  has  been  opened  by  a  tunnel,  run  in  on  the  vein,  which  tunnel  is 
now  something  over  400  feet  in  length,  the  breast  of  which  being  about  175  feet  below 
the  surface  of  the  ground.  Two  air  shafts,  50  and  130  feet  in  depth,  provide  means  of 
ventilation.  The  crevice  of  the  Silver  Plume  is  of  an  average  width  of  2i  feet,  carry- 
ing a  pay  vein  that  will  easily  average  1  foot  in  thickness.  The  ore  is  mainly  sulphur- 
ets, soft  and  easily  mined,  with  now  and  then  a  small  quantity  of  galena,  which  is 
also  rich  in  silver.  The  average  value  of  the  milling  ore  furnished  by  this  mine  is 
fully  $150  per  ton,  although  much  richer  ore  is  abundant,  a  lot  sent  to  England  a  short 
time  since  having  netted  £281  per  ton. 

This  mine  is  the  property  of  the  Snider  Gold  and  Silver  Mining  Company,  of  Phila- 
delphia. The  company,  under  the  management  of  Jacob  Snider,  has,  like  the  owners 
of  the  Snowdrift  lode,  devoted  its  money  and  energy  to  developing  the  lode,  and  now 
have  a  triangle  of  ground,  400  feet  in  length  by  175  feet  in  height,  at  the'  base,  opened 
ready  for  stoping.  This  ground  will  average  1  foot  of  pay  ore,  which  will,  as  we  have 
stated  above,  mill  $150  per  ton.  The  mine  can,  when  stoping  commences,  furnish  5 
tons  of  this  ore  per  day,  and,  at  the  same  time,  allow  of  further  developments  to  be 
carried  on  to  keep  the  same  amount  of  ground  always  ready  for  stoping. 

One  of  the  most  remarkable  chimneys  of  ore  that  we  have  ever  seen  is  to  be  fonnd 
in  the  SilTer  Plume  lode.  This  chimney  extends  fully  50  feet  in  length  on  the  vein 
and  an  imknown  distance  up  and  down.'  Here  the  ore  vein  is  fully  2  feet  in  thickness, 
soft  and  easily  mined,  with  large  streaks  and  seams  of  black  sulphurets  running 
through  the  mass  of  less  rich  ore.  This  ore  Mr.  Snider  estimates  at  about  135  ounces 
per  ton,  which  estimate  is,  in  our  opinion,  too  low,  and  should  be  increased  one-third. 

My  own  observations  confirm,  in  a  general  way,  the  opinion  above 
expressed  as  to  the  jpromising  character  oJk  these  lodes.    K  they  are 
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able  to  keep  up  such  a  production  as  is  promised,  it  will  be  a  weighty 
reenforcement  to  the  aggregate  of  Clear  Creek  County  for  this  year. 

An  important  addition  to  the  mechanical  and  metallurgical  appliances 
of  the  county  is  the  new  mill  of  the  Stewart  Silver  Keducing  Company, 
just  below  Georgetown,  which  commenced  operations  about  the  1st  of 
September.  The  works  are  said  to  cover  142,000  square  feet,  and  to 
have  required  175,000  .feet  of  lumber,  145,000  brick,  and  over  6,000 
cubic  yards  of  excavation  for  foundations  in  their  construction.  Tlie 
plans  were  made  by  Mr.  J.  O.  Stewart,  an  experienced  millman;  and 
the  work  is  an  excellent  specimen  of  the  silver-mills  of  the  Eeese  Ei^r 
type.  The  machinery,  weighing  98  tons,  was  made  at  the  Eagle  Works, 
in  Chicago.  Power  is  furnished  by  a  100  horse-power  steam  engine, 
with  two  large  tubular  boilers. 

The  ore  is  first  passed  through  a  Dodge  crusher,  of  which  the  mill 
has  two,  then  dried  upon  a  floor,  heated  by  the  escaping  gases  of  the 
furnaces,  then  weighed  and  conveyed  to  the  stamps.  There  are  four 
batteries,  of  five  stamps  each,  with  high  mortars  and  double  discharge, 
and  geared  to  run  separately.  The  weight  of  each  stamp  is  about  700 
pounds ;  speed,  80  drops  per  minute  5  fineness  of  screens,  fifty  holes 
per  linear  inch;  estimated  crushing  capacity,  24  tons  daily,  or  about 
0.85  ton  daily  per  horse-power  developed.  Boasting  is  performed  with 
the  addition  of  salt  in  six  reverberatory  furnaces,  of  the  well-known 
small  ISTevada  pattern.  Each  furnace  requires  the  attendance  of  two 
men.  The  length  of  the  roasting  depends  upon  the  character  of  the  ore. 
The  Terrible  ore,  ^hich  forms  a  chief  source  of  supply,  is  roasted  ten 
hours,  in  charges  of  1,200  pounds.  In  working  this  material,  therefore, 
the  capacity  of  the  furnaces  is  inadequate  to  that  of  the  stamps.  There 
is  room  left  in  the  mill  for  the  erection  of  four  additional  reverb eratories. 
After  the  chloridizing  roasting,  the  ore  is  cooled,  and  amalgamated  in 
Varney  pans.  The  amalgamating  room  is  furnished  with  ten  pans  and 
five  settlers,  and  supplied  with  water-power  from  a  dam  on  the  creek 
by  a  race  650  feet  in  length.  The  economical  defect  in  this  mill  is  the 
employment  of  the  old-fashioned  reverberatories,  which  are  more  waste- 
ful of  fnel  and  labor  than  either  the  Bruckner  cylinder  or  the  Stetefeldt 
furnace.  The  daily  consumption  of  wood  at  this  mill  must  be  four  cords 
for  the  engine,  and  from  one  to  one  and  a  half  for  each  of  the  furuaces. 
Eecognizing  this  disadvantage,  Mr.  Stewart  is  engaged  in  the  erection 
of  a  so-called  Airey  furnace,  an  alleged  improvement  on  the  Stetefeldt, 
to  take  the  place  of  the  reverberatories. 

As  it  is  evident  that  the  whole  present  and  immediate  future  production 
of  Clear  Creek  County  will  scarcely  suffice  to  keep  these  works  running  at 
full  capacity,  the  question  of  success  is  largely  one  of  commercial  competi- 
tion; and  here  the  Stewart  Company  has  the  great  advantage  of  capital, 
by  which  it  is  enabled  to  buy  ores  upon  assay,  and  pay  for  them  in  cash, 
before  treatment.  This  system  is  more  convenient  to  the  miners  and 
more  profitable  for  the  works;  and  the  rival  establishments,  doing  cus- 
tom work,  find  it  difficult  to  keep  running  in  the  face  of  this  powerful 
competition.  Hurpeden's  German  Eeduction  Works  at  Georgetown 
attempted  to  forestall  the  danger  by  cutting  down  the  prices  of  reduc- 
tion as  early  as  July,  when  the  following  tariff  was  published : 

Currency, 
per  ton. 

1.  Surface  ores  assaying  up  to  $150,  coin $35  00 

2.  Ores  containing  but  little  galena  and  zinc-blendo,  assaying  up  to  $150,  coin.  40  00 

3.  Ores  containing  much  galena  and  zinc-blende,  assaying  up  to  $150,  coin  ...  45  00 
For  erery  $50,  assay  value,  above  $150;  in  addition 2  50 
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Ciillom  &  Co.,  of  the  Swansea  Reduction  Works,  following  suit,  offered 
to  reduce  lead-bearing  ores  as  follows : 

Per  ton. 

Ores  assaying  80  per  cent,  lead $25 

Ores  assaying  70  per  cent,  lead 30 

Ores  assaying  60  per  cent,  lead 35 

Ores  assaying  50  per  cent,  lead 40 

Ores  assaying  40  per  cent,  lead 45 

Ores  assaying  30  per  cent,  lead 50 

Ores  assaying  20  per  cent,  lead 60 

Ores  assaying  10  per  cent,  lead 70 

Ores  assaying    0  per  cent,  lead 80 

guaranteeing  to  return  or  pay  in  currency  90  per  cent,  of  the  silver,  and  from  70  per 
cent,  to  80  per  cent,  of  the  lead,  depending  upon  the  amount  of  zinc-blende  and  other 
deleterious  substances  in  the  ores. 

Subsequently,  I  believe,  the  German  works  came  down  as  low  as  $25 
to  $27  50  for  treating  a  ton  of  ore.  The  Stewart  Company,  however, 
seems  to  get  the  best  of  the  struggle,  though  it  apparently  returns  less 
to  miners.  The  nominal  charge  for  treatment  is  $35 ;  but  the  company 
refuses  all  custom  ore,  and  insists  ui30u  purchasing,  according  to  sam- 
ple assays. 

The  Airey  furnace  is  not  yet  completed.  It  is  understood  that  the  pro- 
prietors of  the  Stetefeldt  patents  consider  it  an  infringement,  and  that 
litigation  will  result  from  the  attempt  to  run  it.  A  feature  of  the  Airey 
furnace  not  possessed  by  the  Stetefeldt  is  a  peculiar  lining  of  the  shaft, 
composed  of  cast-iron  jjlates,  which  can  be  adjusted  at  will,  so  as  to  give 
a  zigzag,  instead  of  a  straight  shaft.  It  is  useless  to  speculate  upon 
the  value  of  this  feature,  or  the  validity  of  the  whole  invention,  in  ad- 
vance of  actual  trial.  I  sincerely  regret  that  the  Stetefeldt  furnace  was 
not,  by  some  amicable  arrangement,  introduced  into  Clear  Creek  County. 
One  such  furnace  would  economically  chloridize  all  the  ores  produced 
in  the  county,  and  a  great  saving  to  the  mining  industry  would  be  the 
result.    Summit  County  offers,  perhaps,  a  still  better  field  for  it. 

A  striking  commentary  upon  the  common  statement  that  high  prices 
of  reduction  are  the  reason  of  the  limited  production  of  ore  is  furnished 
by  the  fact  that  the  enormous  reductions  in  price  at  the  principal  works 
of  Georgetown  did  not  effect  a  corresponding  increase  in  the  supply  of 
ores.  Professor  Hill,  at  Black  Hawk,  has  had  a  similar  experience  with 
gold  ores.  The  fact  is,  that  the  xjroduction  of  ore  is  limited  by  the  con- 
dition of  the  mines,  and  cannot  be  doubled  at  a  given  signal.  No  doubfe 
a  whole  year  of  low  prices  will  have  a  stimulating  effect,  but  a  perma- 
nent increase  in  production  must  be  effected  by  systematic  opening  of 
stoping-ground ;  there  is  absolutely  no  other  way,  and  until  the  mines 
of  Clear  Creek  County  can  show  large  actual  reserves,  all  talk  of  sudden 
increase  in  this  respect  is  vain.  A  few  mines  are  putting  themselves  in 
this  condition.  The  list  will  be  increased,  I  believe,  this  year,  and  the 
mines  on  that  list  will  furnish  the  greater  part  of  the  ore  treated.  The' 
small  lots  brought  in  for  treatment  by  mere  prospectors,  when  prices 
are  favorable,  form  a  precarious  and  comparatively  insignificant  supply. 
Of  course,  new  veins  may  be  discovered  and  rich  i)ockets  quickly  ex- 
tracted, or  even  large  deposits,  like  those  of  the  Caribou,  in  Boulder 
County,  may  be  rapidly  developed;  but  this  cannot  be  counted  upon, 
especially  in  a  region  so  well  prospected  already  as  the  neighborhood 
of  Georgetown.  There  is  no  lack  of  good  mines  here,  but  there  is  great 
lack  of  well-opened,  steadily-producing  mines.  It  is  but  fair  to  repeat 
that  the  last  year  shows  solid  progress  in  this  respect,  and  that  there  is 
still  greater  x)romise  for  this  year. 
H.  Ex.  10 2] 
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A  noteworthy  peculiarity  of  the  operations  of  the  year  in  Clear  Creek 
County,  as  in  some  outlying  districts,  has  been  the  so-called  "  tunnel 
fever."  Innumerable  sites  for  tunnel-mouths  have  been  located  along 
the  canons  above  and  below  Georgetown;  many  companies  have  been 
organized,  and  much  money  has  been  wasted  in  attemi^ts  to  develop,  by 
means  of  cross-tunnels,  the  "wealth"  of  this,  that,  or  the  other  moun- 
tain. Even  where  such  undertakings  are  commenced  in  earnest,  as 
many  of  these  were,  they  are  extremely  hazardous,  and,  as  a  general 
rule,  to  be  condemned,  for  the  following  reasons : 

1.  A  cross-tunnel  is  likely  to  be  the  most  expensive  of  all  methods  of 
prospecting.  It  is  run  in  dead  rock,  generally  hard  and  costly  to  exca- 
vate, and  it  cannot  furnish  ore  during  its  progress  to  help  bear  the  cost. 
It  is  uncertain  how  much  time  and  money  will  be  required  to  comx)lete 
it,  and  if  not  completed  it  is  worthless.  As  for  the  chance  of  expos- 
ing numerous  parallel  lodes  by  running  at  right  angles  to  the  course  of 
a  lode  system,  it  can  only  be  said  that  experience  shows  few  instances 
of  very  valuable  parallel  veins  very  close  together;  and  it  is  far  better 
to  wait  until  such  a  state  of  things  is  proved  than  to  run  tunnels  upon 
the  expectation  of  it. 

2.  If  a  tunnel  should  cut  a  lode,  it  would  still  be  necessary  to  drift 
upon  it  before  its  value  could  be  ascertained ;  and  if  it  were  thus  found 
to  contain  ore  in  working  quantity,  it  would  be  necessary  to  open  regu- 
lar stopes  for  its  economical  extraction.  But  regular  stopes  cannot  be 
opened  without  a  shaft  or  winze.  Either  a  shaft  must  be  sunk  from 
the  surface,  or  a  winze  must  be  "raised"  from  below,  in  order  to  gain 
the  requisite  working  face  or  breast.  If  the  former,  then  the  shaft 
would  have  been  the  better  means  of  prospecting  from  the  beginning. 
If  the  latter,  then  the  difficulty  and  expense  will  be  very  great ;  and 
probably  the  shaft  will  have  to  be  sunk  from  the  surface  after  all,  as 
the  cheapest  way  to  get  air. 

3.  The  uses  of  a  cross-tunnel  for  prospecting  and  transportation  of 
©res  are  properly  incidental.  The  proper  chief  function  of  a  tunnel  is 
drainage.  Where  the  cost  of  pumping  is  not  so  great  as  to  call  for 
them,  expensive  deep  cross-tunnels  should  not  be  run.  Ventilation  is 
often  greatly  facilitated  in  this  way,  it  is  true,  but  only  where  the  mines 
are  deep  and  shafts  are  already  open.  Few  American  metal  mines  are 
so  deep  that  ventilation  cannot  be  effected  through  a  proper  arrange- 
ment of  shafts.  The  cost  of  hoisting  ore  from  such  depths  as  most  of 
our  mines  have  attained  is  trifling  compared  with  other  mining  ex- 
penses ;  and  few  single  mines  could  save  the  interest  on  the  cost  of  a 
long  tunnel  by  any  reduction  in  this  item.  The  cost  of  raising  large 
quantities  of  water,  on  the  other  hand,  is  frequently  very  onerous;  and 
in  many  cases  a  tunnel  would  be  well  worth  its  cost  in  this  respect. 
But  in  such  a  case,  the  amount  of  water  raised,  the  proportion  of  drain- 
age costs  to  the  value  of  the  regular  production,  and  the  certainty  of 
eontinued  profitable  operations  are  known  elements  of  the  problem; 
and  the  question  of  a  tunnel  becomes  a  commercial  calculation,  very 
different  from  a  wild  speculation. 

4.  It  is  evident,  then,  that  deep  cross-tunnels  should  be  auxiliary, 
and  not  primary  works.  The  history  of  mining  in  other  countries  gives 
us  positive  evidence  on  this  point.  All  the  great  tunnels  in  Europe  of 
which  I  have  any  knowledge  were  run  iiriucipally  for  drainage,  and 
always  to  connect  with  the  workings  of  well-established  productive 
mines.  In  this  country,  on  the  other  hand,  I  cannot  recall,  out  of  nu- 
merous cross-tunnels,  driven  primarily  for  exploration  and  exploitation, 
a  single  instance  in  which  the  results  have  completely  justified  the  meas- 
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ure.    These  remarks  do  not  apply  to  drift-tunnels,  run  upon  the  vein, 
nor  to  short  cross-cuts  to  find  or  open  a  vein. 

5.  Thus  far  I  have  referred  to  those  enterprises  only  which  are  under- 
taken in  good  faith  for  prospecting  or  developing  lodes.  It  is  quite 
likely  that  a  group  of  mines  upon  a  mountain  will,  at  some  time  in  the 
course  of  deeper  operations,  require  and  repay  the  construction  of  a 
deep  tunnel  5  but  one  such  tunnel  is  enough  for  a  large  area,  and  the 
location  of  a  dozen  or  a  hundred,  side  by  side,  is  absurd.  Moreover,  the 
tunnel  should  be  owned  by  the  mines  that  need  it,  and  paid  for  out  of 
their  profits ;  or  else  it  should  be  constructed  upon  some  agreement  or 
charter  binding  them  to  pay  for  the  accruing  benefit. 

6.  The  location  of  cross-tunnels  to  underrun  well-known  lodes,  owned 
on  the  surface  by  other  parties,  with  a  view  to  extracting  ore  from  them, 
until  the  owners  can,  by  sinking  upon  the  veins,  establish  their  identity, 
is  a  piece  of  speculative  piracy  with  which  I  have  no  sympathy,  and  the 
invariable  failure  of  which,  hitherto,  seems  to  me  but  a  just  retribution. 

7.  The  sale  of  '^tunnel  claims"  at  exorbitant  prices,  as  if  they  were  in 
themselves  valuable  property,  is  reprehensible.  A  tunnel  claim  may  be 
a  valuable  auxiliary  to  the  owners  of  the  veins  which  can  be  drained  by 
it.  In  and  of  itself  it  is  the  privilege  of  spending  money  to  cut  veins 
which  may  belong  to  other  people.  As  far  as  blind  lodes  are  concerned 
the  tunnel  claim  does,  indeed,  give  so  many  feet  upon  each  vein  dis- 
covered by  the  tunnel;  but  surface  explorations  would  discover  many 
more  veins  at  the  same  cost  than  a  tunnel  will  cut;  because  the  surface 
prospector  can  go  where  he  likes  to  look  for  outcrops,  while  the  tunnel 
must  hold  a  single  course.  It  is  almost  as  absurd  to  run  a  cross-tunnel 
after  blind  lodes  as  it  would  be  to  sink  a  shaft  at  haphazard  in  dead 
rock.  The  rights  attached  to  a  tunnel  claim,  unaccompanied  by  surface 
ownership  of  known  lodes  to  be  pierced,  are  extremely  visionary.  The 
only  tunnel  right  which  would  be  really  valuable  our  laws  do  not  give. 
I  mean  the  right  to  exact  a  royalty  from  mines  benefited  by  the  tunnel. 
This  has  been  granted  by  contracts  and  confirmed  by  legislation  in  the 
case  of  the  Sutro  Tunnel  in  lifevada,  an  enterprise  which,  I  need  hardly 
say,  as  it  is  connected  with  the  largest,  deepest,  and  most  productive 
mines  in  the  country,  does  not  belong  in  the  category  I  am  now  dis- 
cussing. The  tunnel  royalty  was,  in  Europe,  for  centuries  the  privilege 
of  every  one  who  should  drive  a  tunnel  not  less  than  30  feet  deeper  than 
any  preceding  one,  so  as  to  benefit  an  overlying  mine.  *  I  do  not  say 
it  would  be  wise  to  make  this  provision  generally  applicable  to  our 
mines;  but  this  I  do  say,  that  in  the  absence  of  some  such  tangible 
source  of  revenue,  deep  cross-tunnels,  underruuning  only  undeveloped  or 
unknown  lodes,  or  lodes  belonging  to  other  owners,  are  gratuitous  folly. 

8.  I  do  not  mean  to  condemn  individual  enterprises  in  this  particular 
district.  Several  tunnels,  such  as  the  Marshall  and  the  Burleigh,  have 
been  prosecuted  with  great  energy,  skill,  and  perseverance,  and  have 
gone  so  far  as  to  make  the  question  of  their  continuance  a  very  different 
one  from  the  general  question  of  the  advisability  of  such  works.  Indeed, 
the  best  course  may  be  to  complete  a  few  of  the  most  advanced  tunnels. 
What  I  regard  as  an  evil  is  the  multiplication  of  these  enterprises,  the 
diversion  of  labor  from  more  productive  methods  of  development,  and 
the  delusion  and  discouragement  of  capital  by  investments  in  wild 
tunneling  schemes.  The  legitimate  success  of  the  Marshall  or  the 
Burleigh  tunnel  would  be  a  w^ell- deserved  reward  to  the  enterprise  and 
tenacity  of  its  projector;  but  it  would  not  disprove  the  views  I  have 


*  See  my  report  of  1869,  page  196. 
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expressed  on  the  general  subject,  nor  counterbalance  the  mass  of  expe- 
rience on  the  other  side. 

The  Marshall  tunnel  is  itself  an  illustration  of  some  of  my  criticisms. 
It  enters  Leavenworth  Mountain  about  two  miles  southwest  of  George- 
town, 930  feet  above  the  canon  bottom,  or  about  9,382  feet  above  sea- 
level.  Since  March,  1868,  it  has  been  run  about  850  feet,  and  cut  six  well- 
defined  veins.  Most  of  these  veins  were  cut  in  lean  ground,  so  that 
they  must  be  otherwise  tested,  by  drifting,  before  their  value  can  be 
known.  The  last  vein  cut,  however,  is  reported  to  show  a  large  body  of 
good-looking  ore,  and  it  is  said  that  the  owners  of  the  tuuuel  will  be 
reimbursed  by  this  discovery.  But  the  discovery  must  have  cost  them 
a  good  many  thousand  dollars,  since  the  cost  of  excavation  alone,  by  con- 
tract, has  been  from  $26  to  $30  per  foot ;  and  not  everybody  may  expect 
to  be  reimbursed  in  this  lucky  way.  A  Colorado  paper  considers  this 
success  a  proof  that  fissure  veins  are  continuous  in  depth.  So  they  are; 
and  the  proof  was  not  necessary. 

I  repeat  that  I  would  not  disparage  or  discourage  honest  and  ener- 
getic enterprises  now  in  progress,  however  strongly  I  may  disapprove 
of  their  general  method.  All  rules  have  their  exceptions,  and  the  ques- 
tion of  cross-tuunels  is  one  for  careful  calculation  in  each  case.  I  do 
earnestly  protest,  however,  against  the  tunnel  mania,  which,  I  think,  is 
doing  great  harm  to  the  mining  industry  of  this  part  of  Colorado.  It 
would  be  strange,  indeed,  if  in  a  district  so  rich  in  valuable  lodes  so 
many  miles  of  tunnels  should  not  develop  something  now  and  then ; 
but  the  losses  are  terribly  in  excess,  and  wisdom  dictates  caution.  The 
same  amount  of  capital  and  labor  will,  I  am  satisfied,  in  the  majority  of 
instances,  accomi^lish  more  in  mining  by  shafts  or  drifts  upon  the  veins. 
It  is  necessary,  also,  to  warn  capitalists  that  tunnel  sites  are  merely  sites 
for  tunnels,  that  they  ought  to  be  auxiliaries  of  other  mining  property, 
and  that  the  value  of  such  property  offered  for  sale  must  depend  wholly  on 
the  actual  development  of  the  lodes,  and  not  at  all  on  the  hypothetical 
development  of  the  tunnels. 

I  speak  earnestly  and  at  length  upon  this  subject,  because  the  press 
of  Colorado,  however  desirous  of  placing  facts  only  before  the  public,  is 
naturally  inclined  to  applaud  all  activity  and  every  investment  of 
capital.  The  over-development  of  reduction  works,  which  is  relatively 
harmful  as  being  premature,  and  the  over-multiplication  of  dead  work  in 
tunnels,  which  is  largely  a  jpositive  loss,  are  more  or  less  stimulated  by 
■  indiscriminate  praise  of  everybody  v/ho  seriously  undertakes  to  do  any 
thing.  Where  so  many  voices  cry  encouragement,  it  is  well  that  one 
should  speak  warning. 

BOULDEE  COUNTY. 

I  have  no  knowledge  of  any  placer  mining  in  this  county.  It  has 
become,  however,  during  the  past  year,  the  scene  of  a  remarkable  devel- 
opment of  silver  mining  in  the  so-called  Grand  Island  district.  This 
district  was  discovered,  I  believe,  in  1869,  or  even  earlier ;  but  it  was 
not  until  June,  1870,  that  the  extraordinary  value  of  its  principal  lode, 
the  Cariboo,  caused  it  to  become  the  object  of  special  attention  and  pub- 
lic excitement.  I  am  indebted  for  detailed  accounts  of  the  mines  to 
several  gentlemen,  principally  to  Mr.  1).  C.  Collier,  of  Central  City,  who 
visited  the  district  in  November  at  my  request. 

Grand  Island  district  is  some  twenty  miles  north  of  Central  City,  and 
about  the  same  distance  west  of  Boulder  City.  It  is  reached  from  the 
former  place  by  an  excellent  road.    A  correspondent  of  the  New  York 
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Tribune  who  made  tlie  trip  gives  the  following  picturesque  description 
of  the  route : 

Leaving  Central  City  ia  tlie  morning  and  going  down  to  Black  Hawk,  we  passed 
lip  a  gulch  two  or  three  miles  long,  and  reached  the  level  of  the  mountain  ranges.  All 
the  slopes  and  the  mountain  tops  were  once  covered  with  a  heavy  growth  of  pine  tim- 
ber, but  for  several  miles  around  they  had  been  cut  clean  away  for  the  smelting  of  ores 
in  Black  Hawk  and  Central.  After  five  miles  of  travel  we  passed  thousands  of  cords 
of  wood  by  the  roadside,  which  had  been  hauled  from  the  mountain  slopes  on  either 
hand,  and  we  could  see  vast  blocks  taken  out  of  the  solid  forest.  Not  many  years 
can  pass  before  all  the  timber  within  ten  or  fifteen  miles  of  Central  will  be  gone,  and 
then  ores  must  be  taken  to  the  coal  at  the  foot  of  the  mountains.  The  road  was  dry 
and  smooth,  and  none  of  the  hills  were  steeper  than  in  ordinary  country  roads  in  the 
States.  The  broad  track  indicated  the  constant  travel  of  the  long  teams  which  aU 
day  long  crowd  the  way,  hauling  provisions  and  supplies  to  Cariboo  and  returning  with 
silver  ore.  Our  general  elevation  must  have  been  about  8,000  feet,  while  ranges  and 
peaks  on  the  right  and  left  were  1,000  feet  higher.  We  passed  a  great  many  cabins 
belonging  to  wood-choppers,  and  in  coves,  or  upland  valleys,  there  were  ranches  or 
farm-houses  and  fields,  of  more  or  leSs  extent,  where  oats,  barley,  potatoes,  and  other 
vegetables  had  been  grown.  Further  on  there  were  fewer  dwellings,  but  I  was  surprised 
to  find  a  fence  made  of  poles  along  each  side  of  the  road,  mile  after  mile,  which  it  seems 
inclosed  claims  supposed  to  be  of  160  acres,  and  which  were  occupied  for  pasturage. 
But  these  fences  must  have  included  a  larger  area,  for  high  mountains  from  two  to  four 
miles  distant  made  the  only  limit  on  that  side. 

We  crossed  a  gulch  known  as  Gold  Dirt,  where  successful  mining  had  been  done,  and 
then  we  came  to  the  valley  of  the  North  Boulder,  which  presented  a  scene  almost  like 
a  New  England  village,  for  there  were  several  good  residences,  a  large  saw-mill,  and 
several  extensive  stamp-mills,  with  lofty  chimney-stacks,  while  the  clear  and  rapid 
stream  runs  through  a  valley  as  beautiful  as  can  anywhere.be  seen.  Here  heavy  crops 
of  barley,  oats,  timothy,  potatoes,  and  all  kinds  of  vegetables  were  grown  this  season, 
and  the  proprietor,  Mr.  Rollins,  declared  that  he  should  raise  wheat  next  year,  for  he 
was  certain  that  it  could  be  grown  with  success.  The  elevation  must  be  2,000  feet 
higher  than  Mount  Washington.  He  took  me  into  his  barn,  which  would  do  credit  to 
the  best  farmer  in  New  York,  and  it  was  crowded  with  hay  and  oats.  He  had  poultry 
in  large  flocks,  and  fat  hogs.  Seeing  that  his  work-oxen  were  sleek  and  fat,  I  re- 
marked that  they  showed  evidence  of  having  had  grain.  He  said  that,  so  far  from 
having  grain,  they  had  not  even  had  hay,  and  that  they  got  all  their  living  on  the  wild 
mountain  grass.  His  hay  is  sold  at  the  barn  for  $80  a  ton,  to  be  taken  to  Central.  He 
showed  me  some  timothy  hay  grown  by  irrigation ;  the  stalks  were  over  four  feet  long. 
As  a  general  thing,  irrigation  is  not  required  in  the  mountains,  there  being  rain-fall 
enough  for  small  grains  and  vegetables ;  stiU,  where  practicable,  water  is  used,  par- 
ticularly for  grass. 

Going  out  of  this  valley  we  came  among  the  mountains  again,  and  yet  the  line  of  the 
road  ;was  so  skillfully  laid  that  we  traveled  as  easily  and  rapidly  as  if  we  were  going 
through  some  old  settlement  in  Massachusetts;  and  the  old  granite  rocks,  and  the 
mossy  peaks,  and  the  green  mountain  slopes  seemed  almost  the  same  as  along  the  At- 
lantic shore  beyond  old  Salem.  Making  a  turn  around  a  mountain,  we  saw  full  before 
us  the  vast  plains,  smooth  and  gray  like  the  ocean  itself,  and  stretching  without  a 
break  six  hundred  and  fifty  miles  to  the  Missouri  River. 

Although  it  was  twenty  miles  down  to  the  foot-hills,  the  distance  did  not  seem  more 
than  five  or  six,  nor  did  it  seem  as  if  there  was  a  descent  of  3,000  feet,  nor  that  in  a 
direct  line  between  them  there  were  mountains  so  steep  and  inaccessible  they  had 
never  been  trod  by  human  foot.  Nothing  is  more  remarkable  than  the  excellent  roads 
which  have  been  made  wherever  mines  have  been  worked,  and  they  show  an  enterprise 
and  a  bold  outlay  of  capital  which  is  scarcely  equaled  in  any  other  part  of  the  country. 

By  a  road  projected  to  Boulder  City,  eighteen  miles  from  Cariboo, 
Grand  Island  district  will  be  brought  nearer  to  the  plains  than  Central 
City. 

The  town  of  Cariboo  is  situated  in  a  deep  gulch,  less  than  a  quarter 
of  a  mile  wide  and  half  a  mile  long,  with  high  mountains  on  three  sides. 
The  altitude  of  the  gulch  itself,  however,  must  be  at  least  9,000  feet,  as 
it  is  but  a  few  hundred  feet  below  the  timber  line,  which  in  this  part  of 
the  mountains  is  more  than  10,000  feet  above  the  sea.  The  gulch  was 
formerly  filled  with  a  dense  growth  of  mountain  pine.  Cariboo  had, 
in  November  last,  two  main  streets,  one  above,  the  other ;  several  steep 
cross  streets;  about  thirty  houses,  including  a  hotel;  several  boarding- 
houseSy  stores,  stables,  and  mining  companies'  offices,  and  a  population 
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of  one  hundred  and  twenty-five  voters.  Several  smaller  settlements  and 
ranches  have  been  established  in  the  little  valleys  farther  down  the 
mountain,  where  good  soil  and  grass  invite  the  agricultural  pursuits  for 
which  the  neighboring  mines  have  created  a  market. 

The  discoveries  of  silver  veins  have  been  made  within  an  area  two  or 
three  miles  square,  lying  north  and  west  of  Middle  Boulder  Creek,  and 
between  that  stream  and  the  Eange  proper.  The  district  is  almost 
entirely  covered  with  a  heavy  growth  of  pine. 

About  a  quarter  of  a  mile  above  the  town,  and  nearly  up  to  the  tim- 
ber line,  on  the  sloping  mountain  side,  is  situated  the  Cariboo  lode, 
which  has  given  reputation  to  this  district.  The  country  rock  is  granite, 
rendered  friable  near  the  surface  by  the  effects  of  frost.  The  lode 
strikes  nearly  east  and  west,  and  has  been  worked  for  a  horizontal  dis- 
tance of  560  feet.  Eeports  of  conflicting  and  rival  "  extensions "  lead 
me  to  believe  that  the  outcrop  has  not  been  continuously  traced 
beyond  the  limits  of  actual  development.  During  the  first  50  feet  of 
sinking,  it  seemed  very  questionable  whether  the  mine  were  a  true  vein. 
The  crevice  pitched  to  the  north  at  a  high  angle,  presenting  no  defined 
walls  and  often  following  the  strata  of  the  country  rock,  which  was 
greatly  broken,  requiring  constant  timbering.  At  a  depth  of  about 
40  feet  the  crevice  seemed  to  turn  downward,  nearly  or  quite  perpen- 
dicularly, cutting  clearly  and  definitely  across  the  strata,  thus  establish- 
ing the  mine  as  a  true  vein.  The  walls  are  solid,  the  south  one  being 
well  defined  and  exposed  in  the  underground  workings,  Avhile  the  north 
one  is  still  nearly  covered  with  second  and  third  class  ore.  The  ore 
vein  averages  5^  feet,  the  vein  of  first-class  ore  averaging,  from  the 
commencement  till  November,  about  2^  feet. 

Later  developments  (up  to  January,  1871)  indicate  that,  at  the  point 
referred  to,  the  crevice  splits,  one  part  pitching  south,  and  the  other 
keeping  the  previous  dip  of  the  vein.  In  the  main  shaft — now  140  feet 
deep — the  south  crevice  has  been  followed,  and  has  gradually  widened 
till,  at  about  125  feet  from  the  surface,  it  is  nearly  15  feet  between  walls. 
From  that  point  to  the  bottom  of  the  shaft  it  gradually  narrows  to  about 
5  feet,  and  shipjnng  ore,  which  disappeared  some  twenty  feet  above,  is 
coming  in  again.  At  a  depth  of  50  feet  a  horizontal  drift,  commencting 
at  the  main  shaft,  runs  each  way,  and  is,  in  the  aggregate,  260  feet  long, 
connecting  with  other  shafts.  From  this  drift  the  ore  has  been  back- 
stoped  to  the  surface.  At  a  distance  of  100  feet  east  of  the  east  end 
of  the  drift  is  a  shaft,  which,  at  a  depth  of  about  50  feet,  struck  a  fine 
body  of  ore,  while  200  feet  west  of  the  west  end  of  the  di-ift  is  another 
shaft  45  feet  deep,  also  revealing  a  fine  vein  of  ore,  making  the  total 
distance  for  which  the  veins  have  been  opened  560  feet. 

The  east  shaft  alluded  to  is  supposed  to  be  on  the  north  branch  of  the 
vein.  At  a  depth  of  71  feet  it  shows  a  vein  of  first-class  ore,  10  or  12 
inches  wide.  A  cross-cut  is  being  run  from  the  main  shaft,  at  the  second 
level,  95  or  100  feet  below  the  surface,  to  cut  the  north  crevice,  with  the 
intention  of  drifting  and  stoping  upon  it.  This  second  level,  now  180 
feet  long,  shows  a  vein  of  first-class  ore  nearly  its  whole  length,  in  some 
places  very  narrow,  but  again  opening  out  to  10  or  12  inches  in  width. 

The  first  work  was  done  on  this  mine  in  1869,  when  about  26  tons, 
containing,  by  assay,  $3,217  in  silver,  were  sold  to  Professor  Hill,  at 
Black  Hawk.  During  1870,  about  425  tons  of  shipping  ore  were  ex- 
tracted, worth  $73,772,  or  about  $173  per  ton.  This  ore  was  from  tho 
2J  feet  of  the  vein  above  mentioned  as  first-class,  but  from  it  had  been 
selected  three  tons  of  ore  yielding  an  average  assay  of  $5,000  i)er  ton. 
Were  this  added  to  that  sold,  the  average  would  be  upward  of  $200  per 
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ton.  The  lower-grade  ores,  occupying  an  average  of  3  feet  of  the  vein, 
have  been  repeatedly  assayed,  yielding  an  average  of  $60  per  ton.  The 
lirst-class  ores  are  carefully  selected,  the  best  laid  aside  for  experimental 
treatment,  and  the  balance  hauled  eighteen  miles  and  sold  to  Professor 
Hill,  while  the  lower  grades  are  either  left  standing  in  the  mine  or 
thrown  aside  to  await  the  erection  of  works.  The  average  yield  of  the 
ore  thus  far  taken  out  was  greatly  reduced  by  the  broken  character  of 
walls  and  vein  near  the  surface,  which  caused  the  ores  to  be  greatly 
mixed  and  prevented  assorting.  Along  the  north  wall  of  the  vein  is  a 
soft  gouge,  often  containing  a  good  deal  of  hornblende,  but  this  also  as- 
says ninety  ounces.    The  gangue  is  quartzitic. 

This  mine  was  sold  early  in  the  autumn  for  $125,000,  and  the  purchas- 
ers are  rapidly  reimbursing  themselves.  It  will  be  seen  that  operations 
are  thus  far  principally  confined  to  its  best  ores.  Estimating  the  aver- 
age width  of  ore  above  the  second  level  at  2  feet,  there  are  34,440»cubie 
feet  of  ground  containing  low-grade  ore  standing  in  the  mine  and  ready 
for  back-stoping.  Between  this  level  and  the  bottom  of  the  shaft,  a 
depth  of  forty  feet,  32,795  cubic  feet  are  standing,  which  can  be  now 
stoped  underhand,  but  will  require  another  level  for  back-stoping.  This 
total  of  07,235  cubic  feet,  at  the  usual  estimate  of  11  cubic  feet  of  solid 
vein  to  the  ton,  amounts  to  over  6,000  tons.  There  are,  moreover,  soma 
500  tons  of  low-grade  ore  upon  the  dump,  and  an  unknown  quantity  is 
said  to  be  scattered  in  the  dumps  of  earlier  workings,  since  it  is  only 
recently  that  this  ore  has  been  separated  at  all  from  the  waste-rock. 

It  will  not  pay  to  haul  such  ore  (assaying  $60  or  less)  to  Black  Hawk 
for  smelting  5  but  it  is  expected  that  mills  to  be  erected  in  the  district 
will  treat  it  at  a  profit. 

Near  the  Caribou  is  the  Pride  of  the  West,  a  vein  about  4J  feet  in 
width.  This  mine  is  not  being  worked,  but  shows  some  very  iine  look- 
ing ore,  carrying  considerable  green  carbonate  of  copper. 

The  Stateu  Island  is  another,  which  has  been  opened  to  the  depth  of 
50  feet,  producing  specimens  of  fine  ore.  Near  by  is  a  vein  of  polar 
magnetic  iron  ore  or  lodestone.  The  ore  has  strong  magnetic  power, 
picking  up  as  many  as  three  shingle  nails  in  a  string. 

The  Idaho  lode,  half  a  mile  or  more  from  the  Caribou,  has  a  shaft  4J 
feet  by  10,  and  30  feet  deep.  From  this  shaft  have  been  sold  to  Pro- 
fessor Hill  the  following  lots : 

Ounces.     Coin  value. 

3.25  tons,  assayed 874         $1,136  20 

0.56      "  "         103  133  90 

6.5        "  "         977.5         1,29675 

4.35      "  " 522.4  679  12 

1.28      "  " 618.2  804  66 

15.94      "  "  3,115.1        4,050  63 

Average  per  ton 195.4  254  10 


The  ore  vein  is  5  feet  in  width.  The  ore  sold  is  claimed  to  be  an 
average  of  3  feet  of  the  vein.  The  remaining  two  feet  assay  110  ounces, 
or  $143  coin. 

The  Boulder  County  lode  is  considered  one  of  the  most  valuable.  As 
it  appeared  in  August,  1870,  it  presented  a  2^-foot  crevice,  one  side  of 
which  is  rich  in  gold,  and  the  other  still  richer  in  silver.  As  a  greater 
depth  was  reached  on  this  lode,  the  gold  seemed  gradually  to  be  running 
out,  and  the  silver  increasing  in  quantity.  In  much  of  the  ore  gold  was 
found  associated  with  large  flakes  of  silver.  Specimens  had  frequently 
been  taken  from  the  mine  on  which  brittle  and  wire  silver  are  visible 
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in  large  quantities,  with  a  smaller  sprinkling  of  gold.  The  nature  of 
the  ore  was  changing,  as  the  work  of  sinking  progressed,  from  galena 
to  brittle  silver  and  sulphurets.  The  highest  assay  yet  obtained  from 
this  lode  is  $12,000  per  ton.  No  ore  had  yet  been  treated,  for  want  of  a 
wagon-road  from  the  mine.  The  road  was  completed,  however,  in  Au- 
gust, and  it  was  contemplated  to  send  ore  at  once  to  the  California  works 
below  Black  Hawk.  The  lode  is  situated  on  Boulder  County  or  Pugh 
Mountain,  (really  an  extension  of  Conger  or  Caribou  Mountains.)  It  is 
over  a  mile  from  Boulder  Creek,  and  three-fourths  of  a  mile  below  the 
Caribou,  by  the  new  road. 

Lower  down  the  mountain,  by  the  roadside,  is  the  Trojan,  supposed 
to  be  an  extension  of  the  Boulder  County.  It  has  a  shaft  54  feet  deep. 
The  vein  walls  are  well-defined  and  show  very  plainly  throughout.  There 
are  22  inches  of  ore,  carrying  sulphide  of  copper,  zinc,  lead,  and  silver, 
togetter  with  a  quartzite  gangue.  This  ore  contains  about  $90  per  ton 
in  gold  and  silver,  and,  after  extraction,  is  piled  up  to  await  works  nearer 
the  mine.  By  the  side  of  this  ore  vein  is  a  crevice  10  inches  wide  of  de- 
comi)osed  material  or  dirt,  which  is  sold  to  Hill,  at  Black  Hawk,  at  from 
$96  to  $126  per  ton,  currency.  The  ore  vein  has  never  failed  since  mining 
was  first  commenced  upon  it.  The  Trojan  dips  almost  vertically,  and 
has  been  struck  at  intervals  on  the  surface  for  2,000  feet  of  horizontal 
course. 

The  Jo.  Thatcher,  Grand  Island,  Sovereign  People,  Carter,  Monitor, 
Conger,  Comstock,  Lily  of  the  West,  Ohio,  Indiana,  Kentucky,  and  Eva, 
are  lodes  concerning  which  the  general  opinion  is  favorable.  They  are 
said  to  be  from  2  to  5  feet  wide  between  walls ;  and  most  of  them  will 
be  actively  developed  this  year. 

SinonT  COUNTY. 

This  county  is  principally  noted  at  the  present  time  for  its  rich  and  ex- 
tensive placer  deposits.  Commencing  at  the  headwaters  of  Swan  Eiver, 
extending  around  to  the  head  of  the  Blue,  and  down  the  latter  stream 
for  at  least  twenty  miles,  there  is  almost  a  continuous  placer,  carrying 
gold  in  profitable  quantities.  The  ground  varies  in  richness,  paying 
E?om  $3  to  $30  per  day  per  hand.  Less  than  $5  per  day  per  hand  will 
probably  not  pay  expenses  where  labor  has  to  be  hired.  The  report  of 
the  United  States  assistant  marshal  to  the  Census  Bureau  mentions  but 
four  claims  in  Summit  County  as  worked  during  the  year  ending  June 
1,  1870,  and  gives  less  than  $9,000  as  the  aggregate  product,  being 
about  $7  jyer  day  per  hand.  The  extreme  imperfection  of  this  return 
may  perhaps  result  from  the  attempt  to  obtain  information  at  so  unfor- 
tunate a  period  as  the  1st  of  June,  when  the  season  has  scarcely  opened, 
and  the  miners  cannot  be  found.  I  am  indebted  to  Wra.  P.  Pollock, 
esq.,  county  clerk  and  recorder,  for  trustworthy  information  concerning 
the  operations  of  1870,  and  to  Mr.  11.  J.  Burns,  of  Austin,  Nevada,  for 
valuable  notes  of  a  personal  visit  to  the  county. 

Montezuma  and  Breckenridge  are  the  principal  mining  towns,  the 
former  being  the  headquarters  of  quartz  and  tbe  latter  of  placer  min- 
ing. The  most  productive  gulches  near  Breckenridge  are  Illinois,  Iowa, 
French,  Gold  Eun,  Galena  and  Georgia,  and  Buffalo  and  Delaware  flats. 
Mr.  Pollock  says  that  Georgia  Gulch  alone  produced  about  $3,000,000 
from  its  discovery  in  1859  to  the  close  of  1862. 

The  placer  mining  season  is  very  brief,  lasting  but  little  over  five 
months  in  the  year,  yet  several  claims  have  each  yielded  $10,000  per 
season  for  several  seasons  past,  and  as  high  as  ninety  ounces,  or  $1,575, 
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has  been  obtained  from  one  week's  run  of  forty-nine  days'  work.  Several 
gold  nuggets  were  taken  out  during  last  season ;  one  from  Georgia  Gulcn. 
weighing  nine  ounces  three  pennyweights  and  nine  grains;  one  from 
Galena  Gulch,  weighing  eight  ounces  and  a  half,  and  one  from  Lincoln 
City,  weighing  nine  ounces  and  a  half.  The  amount  of  bullion  taken 
out  the  past  season,  exclusive  of  silver,  is  estimated  by  the  recorder  at 
$350,000.  The  Georgetown  Miner,  at  the  close  of  the  season,  said  it 
was  nearly  or  quite  $500,000. 

The  county  contains  one  hundred  miles  of  excellently  constructed 
ditches,  many  of  them  having  several  thousand  inches  capacity,  for  con- 
veying the  water  to  work  the  claims,  and  declarations  are  on  file  for  the 
construction  of  forty  miles  more  next  season. 

Two  hundred  and  eighty  thousand  feet  linear  measure  of  placer  ground 
has  been  preempted  since  the  1st  of  May,  1870.  The  greater  part  of 
this  new  ground  prospects  very  well,  and  gives  abundant  indications 
of  a  large  yield  with  proper  management.  The  claims  which  have  been, 
successfully  worked  in  past  seasons,  as  well  as  those  recently  developed, 
still  contain  sufficient  gold  to  occupy  the  miners  for  years,  and,  as  there 
is  an  immense  quantity  of  ground  yet  unclaimed,  and  known  to  contain 
mineral  wealth  in  quantities,  which  will  repay  active  and  economical 
working,  there  is  no  doubt  that  Summit  County  will  continue  to  produce 
annually  increasing  amounts  of  gold. 

There  are  on  the  county  records  over  four  thousand  lodes  recorded ; 
but  very  few  of  them  have  been  sufficiently  developed  to  show  their  real 
value,  as  the  owners  of  most  of  them  are  working  their  placer  mines. 
The  majority  of  the  lodes  now  under  exploitation  are  situated  at  Monte- 
zuma and  St.  John's,  in  Snake* Eiver  mining  district. 

Montezuma  is  reached  by  stage  from  Denver  or  Idaho,  or  by  a  direct 
road  from  Georgetown  across  the  range.  The  latter  road,  crossing  near 
Gray's  Peak,  is  one  of  great  natural  beauty.  It  passes  through  some  of 
the  finest  scenery  of  the  Eocky  Mountains.  Beyond  the  range,  it 
traverses  fine  timber,  and  a  series  of  small  parks,  abounding  in  cool 
mountain  springs  and  luxuriant  grass.  In  one  of  these  parks,  through 
which  flows  the  South  Fork  of  the  Snake,  Montezuma  is  situated,  while 
Breckenridge  is  about  twenty  miles  soiithwest.  The  road  connecting  the 
two  places  is  noted  for  its  lovely  meadow  scenery  and  (more  prosaically) 
its  excellent  pasturage.  The  Saratoga  Ranch,  half  way  between,  has  a 
mineral  spring — a  common  occurrence  in  the  parks  of  Colorado. 

The  leading  mine  is,  at  Montezuma,  the  Comstock,  owned  by  the  Bos- 
ton Silver  Mining  Association,  Colonel  W.  L.  Candler,  superintendent. 
It  is  situated  on  the  southwestern  face  of  Glacier  Mountain,  nearly 
12,000  feet  above  sea-level.  Mr.  Burns  describes  his  visit  to  the  mine 
as  follows : 

Following  up  the  toilsome  trail,  we  reached  and  entered  the  lower  tunnel  of  the  mine. 
This  tunnel  is  150  feet  long,  from  which  a  level  extends  425  feet.  We  saw  masses  of 
ore  ready  for  the  hands  of  the  stopers  along  nearly  the  entire  length  of  this  level.  A 
shaft  or  winze  70  feet  deep  connects  this  level  with  the  lower  one,  which  is  200  feet 
long,  in  which  we  examined  the  same  massive  vein  loaded  with  ore.  Ascending  to  the 
level  again,  we  climbed  into  a  "  stope,"  and  observed  a  large  body  of  ground  in  which 
the  miners  had  been  busy  extracting  the  abundant  ore.  A  winze  of  70  feet  also  con- 
nects the  lower  and  upper  tunnels,  and  in  the  works  of  the  latter  the  ore  occurred  in 
wide  strata.  The  vein  of  the  Comstock  stands  nearly  perpendicular,  and  varies  in  size. 
At  one  point  it  spread  out  to  8  feet,  and  at  another  it  contracted  to  a  few  feet ;  but  it 
preserved  a  general  width  of  4  to  5  feet. '  At  the  point  of  greatest  width  there  was  a 
stratum  of  compact  ore  2  feet  thick  upon  the  head- wall ;  the  same  upon  the  foot-wall ; 
while  ore  was  disseminated  through  the  intervening  mass  of  feldspathic  gangue.  In 
the  different  works  disclosing  the  vein  the  solid  ore  ranged  from  4  inches  to  2  feet  thick, 
and  I  should  judge  it  fairly  averaged  18  inches.  The  galena  was  massive,  and  formed 
perhaps  one-thkd  of  the  ore.    Zinc-blende,  and  iron,  and  copper  pyrites  occur  also 
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abundantly ;  and  in  the  deepest  works  silver  glance  and  brittle  silver  are  not  uncom- 
mon. Handsome  crystals  of  heavy  spar  are  of  frequent  occurrence.  Tests  of  the  value 
of  the  different  kinds  of  ore  ranged  from  $40  to  $400  per  ton.  All  the  work  in  tho 
mine — the  spacious  clean-cut  tunnels  and  levels,  and  the  well-timbered  winzes  and 
stopes — indicated  the  most  skillful  management.  Captain  Ware  informed  us  that  it 
was  part  of  his  project  to  open  the  mine  by  a  tunnel  450  feet  below  the  present  lowest 
tunnel,  which  will  be  550  feet  long,  and  will  cut  the  vein  nearly  700  feet  from  the  sur- 
face. If  this  plan  is  carried  out  it  will  open  avenues  to  bodies  of  ore  that  will 
require  years  to  extract.  The  amoimt  of  ore  ready  for  reduction  and  piled  at  the 
mouth  of  the  tunnel,  in  the  ore-house  near  by,  and  at  the  mill,  was  estimated  at  3,000 
tons.  And  if  occasion  should  require  it,  Captain  Ware  told  us  he  could  easily  set  fifty 
men  to  stoping  ore. 

The  ore  will  be  delivered  from  the  mine  to  the  mill  over  a  tramway  about  2,200  feet 
long.  This  tramway,  which  was  building  under  the  direction  of  Captain  Ware,  will 
connect  with  the  present  lowest  tunnel,  and  ultimately  with  tho  projected  deej)  tunnel. 
Not  only  ore,  but  the  miners  and  all  sup]3lies  for  the  mines,  will  be  carried  over  the 
tramway.  It  will  be  capable  of  discharging  100  tons  of  ore  from  the  mine  to  the  mill 
daily. 

The  reduction  works  of  the  company  are  of  a  very  inferior  character,  unworthy  of 
the  splendid  mine,  and  wholly  inadequate  to  the  treatment  of  the  ore.  They  consist 
of  a  crusher  and  rollers,  a  small  concentrator,  and  a  reverberatory  and  a  cupola 
furnace. 

According  to  later  reports,  the  mine  has  about  1,000  feet  of  stoping- 
ground,  and  can  work  seventy-five  miners  underground.  Sixty  tons 
of  ore  can  be  raised  to  the  surface  daily,  and  delivered  at  the  mill  by  the 
tramway  at  a  cost  of  about  $3  75  per  ton  for  mining  and  20  cents  for 
transportation.  The  company  has  reduced  during  the  summer  50  tons  of 
ore,  at  a  reduction  cost  of  about  $22  per  ton.  The  average  yield  was 
$100  per  ton.  The  imperfect  apparatus  was  capable  of  treating  only  the 
galena  ores — about  one-fifth  of  the  vein  material;  the  remainder,  contain- 
ing from  30  to  40  ounces  of  silver  per  ton,  being  thrown  aside.  It  is 
proposed  to  construct  a  new  mill,  combining  amalgamation  with  smelt- 
ing, so  that  all  the  ores  can  be  reduced. 

The  Chenango  Company  owns  the  Favre,  Chloride,  Coley,  and  G.  T. 
Clark — all  highly-esteemed  lodes.  The  mine  is  in  Glacier  Mountain, 
about  a  quarter  of  a  mile  farther  down  the  caGon  than  the  Com  stock.  A 
tunnel,  about  460  feet  long  in  December  last,  had  cut  through  two  veins, 
assaying  about  fifty  ounces  of  silver  per  ton.  A  short  distance  below  the 
mine  the  company  has  a  mill,  which  is  idle,  and  reported  to  be  of  no 
value. 

The  Sukey  lode,  belonging  to  the  Sukey  Silver  Mining  Company,  Hon. 
J.  T.  Lynch,  superintendent,  is  opened  by  two  tunnels,  one  260  feet,  and 
the  other  (150  feet  above)  96  feet  long.  One  hundred  and  eighty  feet 
above  the  upper  tunnel  is  the  discovery  shaft,  40  feet  deep.  The  vein  is 
from  4  to  0  feet  in  width,  with  an  ore-streak  of  20  inches  to  3  feet.  The 
ore  exhibits  very  rich  specimens,  but  the  great  bulk  of  it  is  of  a  low 
grade,  the  average  point  being  between  $35  and  $40  per  ton.  The  ca- 
pacity of  the  Sukey  for  the  production  of  this  grade  of  ore  is  very 
great.  The  company  owns  a  small  mill,  30  by  80  feet  in  size,  and  con- 
taining five  stamps,  one  roasting-furnace,  and  two  Blatchley  pans  for 
amalgamation.  It  is  run  by  water-power.  Seventy  tons,  reduced  dur- 
ing the  summer,  averaged  60  ounces  of  silver  per  ton,  the  cost  of  reduc- 
tion $22  to  $24  per  ton.  It  is  proposed  to  increase  the  capacity  of  the 
mill  to  fifteej  tons  per  day,  which  will  reduce  the  cost  to  $15  per  ton. 

The  St.  Lawrence  Silver  Mining  Company  owns  the  Silver  Wing  and 
Napoleon  lodes,  on  the  north  face  of  Glacier  Mountain,  a  few  hundred 
feet  above  the  South  Fork  of  the  Snake.  The  former  is  tunneled  30  feet, 
showing  a  vein  4  feet  wide  between  walls,  with  an  ore-streak  varying 
from  10  to  20  inches,  and  carrying  by  average  assay  35  ounces  of 
silver  per  ton.  The  Napoleon  is  tunneled  65  feet,  with  a  crevice  similar 
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to  the  Silver  Wing,  and  assaying  about  GO  ounces  of  silver  per  ton. 
During  the  past  summer  the  company  has  been  completing  its  mill,  a 
very  good  one,  containing  a  twelve-stamp  battery,  and  two  pans  for 
amalgamating.  Arrangements  are  said  to  have  been  made  for  the 
erection  of  a  Stewart  &  Airey  furnace  for  roasting  and  chloridizing. 

The  Old  Settler  lode,  owned  by  Black  &  Milner,  is  tunneled  2G0  feet, 
and  shows  an  ore-streak  2  feet  wide,  composed  of  lead,  zinc,  gray  copper, 
and  iron  sulphurets.  Assays  range  from  20  to  100  ounces  of  silver 
per  ton. 

The  Dysart  lode,  owned  by  Geo.  W.  Packard,  has  a  shaft  30  feet  deep, 
showing  a  vein  4  feet  wade  between  walls,  and  an  ore-streak  of  18  inches. 
Assays  give  from  30  to  100  ounces  of  silver  per  ton. 

The  Umpire  lode,  owned  by  Sharrat  &  Morrow,  has  a  shaft  20  feet 
deep,  showing  a  vein  4  feet  wide.  Assays  give  from  20  to  GO  ounces 
of  silver  per  ton.  ^ 

The  North  Star  lode,  owned  by  Lynch,  Pratt  &  Co.,  is  4^  feet  between 
walls,  with  12  inches  of  ore,  composed  of  lead,  zinc,  and  copper  sul- 
phurets.   It  assays  from  80  to  240  ounces  of  silver  per  ton. 

Guibor's  extension  of  the  Coley  lode,  owned  by  Guibor  &  Co.,  has  a 
a  shaft  CO  feet  deep,  a  vein  4  feet  wide,  and  an  ore-streak  of  20  inches, 
assaying  from  50  to  200  ounces  of  silver  per  ton. 

Tlie  Tiger  lode,  owned  by  Lynch,  Pratt  &  Co.,  has  a  shaft  20  feet  deep, 
a  vein  between  walls  6  feet  wide,  and  two  pay-streaks,  one  next  th'e 
north  wall  10  inches  wide,  (heavy  galena,)  assaying  100  ounces  of  silver 
per  ton,  and  the  other  next  the  south  wall,  6  inches  wide,  assaying  from 
1,000  to  2,500  ounces  of  silver  per  ton.  The  intermediate  rock  assays 
from  16  to  30  ounces  of  silver  per  ton. 

The  Walker  lode,  owned  by  Fix  &  Hewitt,  is  opened  by  a  shaft  and 
tunnel,  and  worked  by  the  latter,  which  is  in  60  feet.  The  vein  is  2  feet 
wide,  and  the  pay-streak  about  4  inches.  An  assay  from  several  tons 
of  ore  reduced  in  the  Sukey  Company's  Mill  gave  206  ounces  of  silver 
per  ton. 

The  Chatanque  lode,  owned  by  Teller  &  Bull,  has  a  shaft  32  feet  deep, 
and  an  ore-vein  6  feet  wide.  About  100  tons  of  ore  are  extracted,  all  of 
which  contains  more  or  less  grey  copper,  &c.  Four  samples  taken  from 
the  pile — two  from  the  inferior  and  two  from  the  best  quality — were  as- 
sayed by  Hon.  J.  T.  Lynch,  with  the  following  result: 

No.  1,  41i  ounces  of  silver  j  coin  value,  $54  08  per  ton. 

No.  2,  22^  ounces  of  silver ;  coin  value,  $29  12  per  ton. 

No.  3,  716^  ounces  of  silver ;  coin  value,  $931  84  per  ton. 

No.  4,  672  ounces  of  silver ;  coin  value,  $873  per  ton. 

Making  an  average  of  363^  ounces  of  silver  per  ton. 

The  average  of  34  assays,  made  by  Mr.  Lynch,  agent  of  the  Sukey 
Company,  during  the  summer,  from  various  lodes  in  this  vicinity,  as 
shown  by  the  assay  book,  was  $  143  35  per  ton. 

Each  of  the  mines  above  named  has  ore  on  the  dump  ranging  from 
20  to  200  tons ;  and  there  are  many  other  lodes  in  the  district  which 
contain  ore  in  paying  quantities.  It  is  believed  that  as  soon  as  the  late 
improvement  made  by  Mr.  Stetefeldt,  of  Nevada,  for  roasting  and  chlo- 
ridizing ores,  is  introduced  into  Snake  Eiver  district,  which  is  contem- 
plated next  summer,  it  will  be  one  of  the  most  imi:)ortant  silver-produc- 
ing districts  in  Colorado. 

There  are  are  numerous  other  lodes  in  all  stages  of  development  in 
other  portions  of  the  county,  many  of  them  exceedingly  rich.  The  Bul- 
lion and  Incas  Mining  Company,  near  the  head  of  Clinton  Gulch,  in  Ten- 
Mile  district,  owns  some  very  good  veins,  and  has  run  a  tunnel  800  feet, 
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passing  throiigli  several  lodes  wliich  are  said  to  "  prospect "  very  hand- 
somely. A  large  number  of  lodes  of  decomposed  quartz,  containing  free 
gold,  have  been  discovered  near  the  sources  of  our  placer  mines,  and  will, 
it  is  hoped,  be  thoroughly  developed  and  practically  worked  next  season. 
The  lodes  of  Summit  County  have  been  neglected  in  the  past,  but  the 
coming  year  will  witness  an  era  of  development,  both  in  placer  mines 
and  lodes,  never  before  known ;  and  it  is  expected  that  the  yield  of  the 
precious  metals  will  double  that  of  any  previous  year  since  the  settle- 
ment of  the  county. 

LAKE  COUNTY. 

I  have  never  personally  visited  this  county,  nor  have  I  received  any 
direct  and  detailed  information  concerning  its  mines  during  the  past 
year.  The  county  seat  is  Granite,  a  small  towr^  pleasantly  located  on 
the  eastern  bank  of  the  Arkansas  River,  and  in  a  district  characterized 
by  the  occurrence  of  free  gold  in  quartz  veins.  Many  lodes  have  been 
located,  and  a  few  are  worked  with  energy.  Among  the  most  promi- 
nent enterprises  is  that  of  the  Yankee  Blade  Mining  Company,  on  the 
lode  of  the  same  name.  About  half  a  mile  above  the  town  this  company 
has  a  20-stamp  mill,  in  which  the  ore  is  treated  by  battery  amalgama- 
tion, blanket-sluices,  and  pans  for  tailings.  The'mill  is  run  by  steam  in 
the  winter,  and  by  water-power  in  the  summer.  During  the  winter  of 
1869-'70  the  quality  of  ore  treated  appears  to  have  been  high.  Accord- 
ing to  a  report  in  the  Georgetown  Miner,  the  average  yield  from  a  lot  of 
40  cords  was  23J  ounces  of  gold  per  cord.  At  midsummer,  1870,  second- 
class  ore  was  under  treatment,  yielding  (on  the  same  authority)  an  av- 
erage of  8  ounces  per  cord.  Major  H.  Hill  is  superintendent.  The 
product  of  the  mill  for  the  year  ending  June  1, 1870,  was  about  $60,000. 
Thirty  men  are  employed,  at  the  average  wages  of  $75  per  month. 

The  Treasury  Mining  Company  has  a  15-stamp  water-power  mill, 
which  was  running  last  summer.  Hayden  &  Son  have  a  9-stamj)  water- 
power  mill,  Avhich  has  been  running  during  a  portion  of  the  year.  The 
product  for  four  months  is  reported  to  have  been  about  $7,500. 

The  placer  mines  of  Lake  County  have  been  hitherto  more  productive 
than  its  quartz  veins.  The  product  from  thirteen  claims,  reported  by 
the  assistant  marshal  to  the  Census  Bureau,  for  the  year  ending  June 
1,  1870,  was  a  little  over  $60,000.  These  claims  employed  sixty-seven 
men  for  an  average  period  of  six  months,  at  the  average  wages  of  $60 
per  month,  and  gave  an  average  yield  of  $5  81  per  day  per  hand.  The 
principal  claims  were  those  of  the  Pilot  Mining  Company,  the  Graff 
Mining  Company,  and  Inman,  Dyer  &  Co. 

PARK  COUNTY. 

The  only  quartz-mining  company  at  work  in  this  county  of  which  I 
have  any  information  is  the  Pioneer,  which  was  at  work  during  part  of 
the  year,  and  is  reported  to  have  produced  $40,000  in  four  months. 
The  placer  mines  of  the  county  have  yielded  perhaps  as  much  more, 
paying  rather  less  than  $3  ])ev  day  per  hand  for  a  season  of  say  five 
months. 
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CHAPTER  X. 

WYOMING. 

The  most  promising  of  the  mineral  resources  of  this  Territory  must  be 
confessed  to  be  the  immense  coal  deposits,  which  extend  for  nearly  three 
hundred  miles  along  the  line  of  the  Union  Pacific  Eailroad.  As  these 
h£ive  been  made  the  subject  of  special  investigation  and  report  by  geol- 
ogists in  the  service  of  the  Government,  I  shall  not  speak  of  them  at 
length.  The  coal  is  used  in  the  locomotives  of  the  Union  Pacific  road, 
and  upon  the  Central  Pacific  for  some  five  hundred  miles  west  of  Omaha. 
On  the  latter  road  it  is  reported  that  a  ton  of  2,000  pounds  will  run  an 
engine,  on  the  average,  seventy -five  miles.  The  average  consumption  of 
the  engines  on  the  Pennsylvania  Central  is  one  ton  to  every  forty  miles. 
These  data  could  not  fairly  be  compared  without  more  information  as 
to  weight,  grade,  and  load,  but  they  must  be  considered,  after  every 
allowance  has  been  made,  as  extremely  favorable  to  the  Wyoming  coal. 
This  coal  certainly  stands  in  the  front  rank  among  those  of  the  Rocky 
Mountains,  and  ahead  of  many  western  coals,  in  its  general  heating  prop- 
erties, its  freedom  from  sulphur,  and  its  resistance  to  the  disintegrating 
action  of  the  weather.  It  is  indeed  claimed  to  be  better  than  Lehigh 
coal,  ton  for  ton,  for  making  steam,  for  domestic  use,  and  for  gas  man- 
ufacture. It  gives  little  waste,  ash,  or  clinker,  kindles  easily,  and  burns 
freely.  It  is  asserted  to  make  10,000  feet  of  gas  per  ton,  Pittsburg  coal 
yielding  about  8,500.  Evidence  as  to  its  fitness  for  metallurgical  uses 
is  both  meager  and  contradictory.  The  diflerent  mines  now  open  seem 
to  furnish  different  qualities  of  coal  in  this  respect.  Some  of  the  coal, 
from  Evanston  and  elsewhere,  is  said  to  coke  well.  Wyoming  coal  was 
tried  last  summer  by  the  Union  Pacific  Company,  in  one  of  their' cupo- 
las at  Omaha,  for  smelting  cast  iron,  and  found  to  answer  the  purpose 
better  than  anthracite,  adding,  it  is  said,  to  the  fineness  of  grain 
and  the  toughness  of  the  iron.  The  proportion  of  metal  and  coal  were 
about  the  same  as  with  anthracite,  and  the  time  required  for  the  smelt- 
ing process  also  about  the  same.  In  the  hills  north  and  east  of  these 
vast  fields  occur  layers  of  clay,  iron,  and  stone,  yielding  about  30  per 
cent,  of  metallic  iron,  remarkable  for  the  large  amount  of  lime  it  con- 
tains, thus  obviating  the  necessity  of  using  other  flux,  .and  leaving  the 
ore  in  an  unusually  porous  and  fusible  condition  by  means  of  the  expul- 
sion of  carbonic  acid  gas  in  such  great  quantities.  A  few  miles  farther 
east  deposits  of  magnetic  ore  have  been  found,  and  on  the  Weber  Eiver, 
a  few  miles  west,  the  same  ore  has  been  discovered  in  great  quantities. 
The  existence  of  unlimited  quantities  of  coal  and  iron,  in  such  close 
proximity,  promise  to  make  this  region  the  seat  of  a  great  iron  manu- 
facturing industry  in  future  years.  Its  natural  advantages,  combined 
with  the  requisite  transportation  facilities  furnished  by  the  Pacific  Eail- 
road, are  attracting  the  favorable  notice  of  western  capitalists,  and  it  is 
probable  that  extensive  operations  will  be  undertaken  within  the  next 
few  years  for  the  development  of  its  vast  resources  of  coal  and  iron. 

The  gold-mining  industry  is  confined  principally  to  the  Sweetwater 
District,  of  which  an  extended  account  was  given  in  my  last  report.  I 
regret  to  say  that  the  progress  achieved  last  year  in  this  district  was 
not  satisfactory.  Operations  received  a  severe  discouragement  from 
the  failure  of  two  mines  which  were  so  managed  in  1869  as  to  create 
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large  expectations.  A  good  ten-stamp  mill  was  placed  upon  each  of 
these  mines,  and  they  were  so  manipulated  by  speculators  as  to  sell  at 
high  figures,  in  preference  to  more  valuable  properties.  These  two 
mines  are  now  virtually  abandoned,  and  the  mills  upon  them  have  been 
lying  idle  during  the  entire  season.  The  natural  result  of  the  failure  of 
enterprises  so  prominently  before  the  imblic  has  been  a  distrust  that 
makes  capital  very  slow  of  investment,  even  in  mines  that  would  yield 
good  returns.  The  claims  of  this  region  are  mostly  in  the  hands  of  first 
owners,  men  who  have  not  the  means  to  put  up  mills  and  put  their 
mines  in  proper  working  condition.  The  greater  number  of  the  claims 
in  the  country  which  were  worked  in  1870  were  operated  by  this  class 
of  men,  to  the  extent  of  their  ability,  for  the  purpose  of  prospecting  and 
developing  them.  The  lodes  which  do  not  promise  well  have  generally 
been  deserted.  Nearly  all  the  rock  crushed  during  the  past  year  was 
furnished  by  three  or  four  claims. 

The  district  contains  six  ten-stamp  mills,  one  six-stamp  mill,  and  three 
twenty-stamp  mills.  Of  two  additional  ten-stamp  mills,  one  has  been 
dismantled,  and  the  power  has  been  applied  to  run  a  saw-mill,  and  the 
other  was  destroyed  by  fire  late  in  the  season. 

The  express  shipments  of  gold  for  1870  amounted  to  about  $80,000. 
The  amount  leaving  by  private  conveyance  is  unknown  ;  but  I  presume 
it  was  small,  as  this  item  is  only  considerable  where  express  charges 
are  high,  and  where  placer  mining  produces  large  amounts  of  gold.  I 
think  that  the  product  for  the  year  may  be  put  at  $100,000. 

For  notes  of  operations,  etc.,  I  am  indebted  to  Mr.  Bolivar  Eoberts, 
Mr.  E.  K.  Morrison,  and  other  residents. 

The  best  mines  and  claims,  so  far  as  they  have  been  tested  by  the 
actual  working  and  milling  of  the  rock,  are  the  Cariso,  the  Miners'  De- 
light, the  Young  America,  the  Carrie  Shields,  the  Sowles  &  Perkins, 
and  the  Buckeye  lodes.  The  Cariso  and  Young  America  are  situated 
a  few  hundred  yards  from  the  village  of  South  Pass,  and  are  but  a  short 
distance  apart.  The  shaft  upon  the  former  is  now  180  feet  deep,  and 
good  machinery  for  hoisting  is  erected  upon  the  mine.  Two  levels  have 
been  run  northeast,  to  a  distance  of  50  feet  each,  at  the  depths  of  90 
and  140  feet  respectively.  Three  levels  have  been  worked  southwest- 
erly, from  30  to  60  feet.  Good  paying  quartz  was  extracted  from  all 
these  levels.  The  lode  pitches  south  at  an  angle  of  about  45°,  to  a 
depth  of  150  feet,  when  it  becomes  vertical.  Water  comes  into  this 
mine  at  the  rate  of  about  250  gallons  per  hour. 

The  Young  America  mine  has  a  shaft  85  feet  deep,  from  which  two 
levels  have  been  worked  to  a  distance  of  about  60  feet,  at  the  depths  of 
60  and  85  feet  respectively.  The  quartz  is  of  good  quality,  and  the  vein 
is  from  1  to  4  feet  wide.  Hoisting  works  of  a  superior  pattern  are 
erected  upon  this  mine.  The  ten-stamp  mill  belonging  to  this  com- 
pany was  destroyed  by  fire,  the  work  of  an  incendiary,  on  the  night  oi 
the  11th  of  November,  1870,  whi^h  has  caused  a  temporary  suspension 
of  operations. 

The  Carrie  Shields.lode  is  working  to  a  depth  of  80  feet.  The  vein  is 
from  18  inches  to  3  feet  wide,  and  rich. 

The  Miners'  Delight  mine  has  been  worked  from  an  incline  following 
the  ledge,  to  a  depth  of  95  feet.  The  company  is  sinking  a  vertical  shaft 
from  which  to  work  the  mine,  and  is  at  present  driving  a  cross-cut  to 
the  lode,  at  a  depth  of  116  feet.  The  sinking  of  the  shaft  still  goes  on. 
The  lode  is  from  2  to  6  feet  wide,  and  pays  from  $35  to  $150  per  ton. 
This  mine  and  the  Cariso  have  yielded  the  richest  ore  yet  produced  in 
the  Sweetwater  country. 


CONDITION    OF   MINING    INDUSTRY — WYOMING.  335 

The  Sowles  &  Perkins  lode  shows  a  vein  about  3  feet  wide  of  pay- 
ings ore.    The  shaft  is  90  feet  deep. 

The  Buckeye  lode  is  about  the  same  in  width  as  the  Sowles  &  Per- 
kins. The  company  is  now  sinking  a  vertical  shaft  from  which  to  work 
this  mine.  The  shaft,  which  is  now  (January,  1871)  130  feet  deep,  is 
located  so  as  to  cut  the  lode  at  a  depth  of  150  feet.  They  have  now 
reached  130  feet. 

There  are  a  number  of  other  lodes  which  promise  well,  but  which  are 
in  the  hands  of  parties  who  have  taxed  themselves  severely  to  de- 
velop their  properties  thus  far,  and  who  lack  the  means  to  increase  the 
scale  of  their  operations.  As  these  lodes  have  not  been  tested  by  the 
repeated  and  continuous  milling  of  the  ore  raised  from  them,  they  must 
be  passed  by  for  the  present ;  another  year  will,  no  doubt,  prove  the 
quality  of  a  number  of  them. 

The  Sweetwater  mines  of  gold-bearing  quartz,  so  far  as  they  have 
been  worked,  are  com^Drised  within  a  belt  of  country  about  eight  miles 
long  and  less  than  one  mile  wide,  running  from  southwest  to  northeast. 
Eich  float-quartz  has  been  picked  up,  and  lodes  that  prospect  well  have 
been  discovered  outside  of  these  limits  ;  but  the  working  of  such  lodes 
and  the  formation  of  new  camps  has  been  prevented,  mainly  by  incur- 
sions of  hostile  Indians.  The  extent  of  the  undeveloped  lodes  of  the 
country  is  entirely  unknown,  and  the  gold-producing  capacity  of  those 
which  have  been  worked  most  is  but  very  imperfectly  developed. 

The  population  of  Sweetwater  County,  by  the  census  of  1870,  was 
1,916.  About  half  of  this  population  belongs  to  South  Pass  and  Atlan- 
tic Cities,  Miners'  Delight  and  vicinity  comprising  the  mining  district. 

Wages  for  good  laborers  are  from  $3  60  to  $4  per  day ;  wood  is  $4 
per  cord 5  lumber,  $35  to  $50  per  thousand  feet;  flour,  $7  to  $8  per 
hundred  pounds  :  potatoes,  6  cents  per  pound  ;  sugar,  20  to  30  cents 
coffee,  35  to  60  cents ;  butter,  50  to  75  cents ;  bacon,  35  cents ;  lard,  40 
cents ;  fresh  beef,  15  to  25  cents ;  and  case  goods,  $7  to  $15  per  case. 
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CHAPTER    XI. 

THE   TREATMENT  OF  AURIFEEOUS  OJaES  IN  COLOEADO.* 

It  is  proposed  to  describe  in  the  present  chapter  the  processes  and 
apparatus  generally  employed  in  Colorado  for  the  treatment  of  gold 
ores,  leaving  out  of  consideration  the  operations  of  miniug  proper. 

1.  In  the  mine  there  is  generally  no  further  separation  than  that 
which  the  miner  effects  in  drilling  and  blasting,  by  endeavoring  to  ob- 
tain the  pay  ore  distinct  from  the  barren  gangue.  All  the  rock  thrown 
down  is  generally  hoisted  to  grass ;  but  the  two  classes  are,  as  far  as 
practicable,  kept  apart.  There  is  no  sorting  of  the  ore  underground, 
according  to  the  size,  richness,  or  mineralogical  composition  of  the 
fragments. 

2.  Above  ground  the  rock  is  roughly  sorted,  with  the  aid  of  a  lim- 
ited amount  of  spalling,  into  two  classes,  waste  and  mill  rock.  The 
waste  amounts,  generally,  to  one-half  or  two-thirds  of  the  whole.  This 
sorting  is  often  accompanied  with  a  selection  of  the  larger  masses  of 
pure  ore,  rarely  more  than  10  per  cent,  of  the  mill  rock.  The  ores  con- 
sist principally  of  iron  and  copper  pyrites,  frequently  associated  with 
other  ores  of  copper  and  galena,  and  zinc-blende.  The  gangue  is  a  mix- 
ture of  quartz  and  feldspar.  • 

The  further  i)reparation  or  concentration  of  the  ores  is,  in  most  cases, 
intimately  connected  with  the  extraction  of  the  free  gold.  It  consists 
in  crushing  by  means  of  stamps,  and  simultaneous  amalgamation,  after 
which  the  tailings,  in  many  cases,  are  at  once  discharged  into  the  rapid 
creek.  Most  frequently,  however,  by  various  methods,  the  heaviest 
portions,  with  a  part  of  the  gold  which  has  escaped  amalgamation  and 
of  the  quicksilver  lost  by  the  apparatus,  are  more  or  less  completely 
recovered. 

I.    THE  CRUSHING  IN  STAMP-MILLS.       " 

AERANQEMENT   OF    THE  BATTERIES.   (FigS.  1   and  2.) 

These  have  universally  a  wooden  frame  and  a  cast-iron  mortar.  The 
stamps,  shaft,  and  cams  are  of  iron. 

As  a  rule,  the  ground  is  excavated  down  to  the  not  very  distant  bed- 
rock. Upon  this  are  firmly  laid,  let  in,  or  set;  in  masonry,  a  number  of 
longitudinal  sills,  «,  and  upon  them  the  cross-sills,  &,  about  1  foot 
square  and  10  to  14  feet  long,  and  corresponding  with  the  number  of 
stamps.  At  right  angles  to  these  is  the  battery-log,  c,  22  to  30  inches 
square,  of  the  best  pine,  the  upper  surface  of  which  is  at  the  level  of 
the  mortar-bed.t 

Upon  the  battery-log  the  posts,  ^,  are  erected.  They  are  likewise  of 
pine,  18  to  20  inches  wide  and  10  to  12  inches  thick,  and  about  high 

*  A  series  of  articles  on  this  subject,  from  the  pen  of  Mr.  Albert  Reieheneclcer,  of  Cen- 
tral City,  Colorado,  recently  appeared  in  the  German  Berg-und-Huttenmdnnische  Zcitung. 
With  the  permission  of  the  author,  who  has  also  furnished  mc  with  original  draw- 
ings to  illustrate  this  chapter,  I  translate  a  large  portion  of  his  treatise.  It  has  seemrd 
best  not  to  alter  or  interrupt  Mr.  Reichenecker's  text ;  and  I  have,  therefore,  put  my 
own  observations  and  comments  in  the  form  of  foot-notes,  with  my  initials. — R.  W.  R. 

i  The  battery -log  or  mortar-block  here  described  is  not  so  good  as  the  vertical  tim- 
bers used  for  the  same  purpose  elsewhere/and  to  some  extent  in  Colorado  also. — R.  W.  R. 
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enougli  to  reacli  to  the  upper  end  of  tlie  stamp  when  it  rests  on  the 
mortar-bed.  The  posts  are  maintained  in  their  npright  position  by  the 
mortised  and  bolted  guides,  ^,  (f^  above  and  below,  8  to  10  inches  deep 
by  7  to  9  inches  wide,  and  by  the  stays  and  braces,  e,  /,  on  the  side  of 
the  discharge. 

The  lower  part  of  the  mortar,  7i,  is  a  solid  casting,  provided  with 
flanges,  through  which  it  is  bolted  to  the  battery-log.  Two  longitudinal 
sills,  t,  6  to  8  inches  thick,  not  quite  so  high  as  the  cast-iron  mortar,  but 
reaching  down  somewhat  over  the  battery-log,  prevent  a  side  movement, 
of  the  mortar.  Frequently  the  above-mentioned  bolts  are  omitted ;  but 
there  is  cast  on  each  side  of  the  mortar-bed,  through  its  whole  length, 
a  flange  about  two  inches  wide,  on  which  these  sills  are  firmly  laid. 

The  upper  guides,  ^\  lie  not  more  than  1^-  foot  below  the  upper  end 
of  the  battery-i)osts,  and  the  lower  guides  as  low  as  the  stamp-head  will 
permit.  This  brings  them  about  6  or  7  feet  apart.  The  guide  proper 
consists  below  of  a  cast-iron  thimble,  g^,  consisting  of  two  halves  with 
flanges,  which  is  let  in  between  the  guide-timbers,  to  the  rear  one  of 
which  it  is  bolted  through  the  flanges.  Above,  the  guide  consists  of 
two  3-inch  planks,  cut  out  to  fit  the  stems  of  the  stamps,  and  bolted  to 
the  rear  timber,  which  is  here  the  only  one.  Wooden  wedges,  driven 
between  the  planks,  keep  them  at  the  j)roper  distance  apart  to  give  play 
to  the  stamps.  Frequently  the  lower  guides  are  arranged  in  the  same 
manner,  but  with  both  front  and  rear  timbers. 

As  has  been  remarked,  the  battery-box  is,  up  to  about  3  inches  below 
the  discharge,  cast  in  one  piece  with  the  mortar-bed.*  The  latter  is 
horizontal,  3  to  4  inches  thick,  and  provided  under  each  stamj)  with  a 
recess  about  an  inch  deep,  in  Avhich  is  set  the  cast-iron  die,  Ic,  t  3  to  4 
inches  high,  slightly  decreasing  in  size  toward  the  top.  The  upper  sur- 
face of  the  die  is  greater  by  perhaps  half  an  inch  in  diameter  than 
the  shoe  of  the  stamp.  The  upper  part  of  the  die  is  of  chilled  iron ; 
the  lower  part,  say  one  inch  of  the  height,  of  softer  iron,  fits  into  the 
recess  in  the  mortar-bed,  and  is  generally  circular,  though  sometimes 
polygonal  in  section.  The  die,  like  the  shoe,  can  be  easily  changed 
when  worn  out,  and  in  this  way  the  destruction  of  the  mortar-bed  is 
prevented.  The  iron  walls  of  the  battery-box  are  1^  to  2  inches  thick 
at  the  bottom,  and  decrease  in  thickness  somewhat,  while  the  box  itself 
widens  a  little  toward  the  top. 

The  plank  housings,  I,  are  fastened  to  the  longitudinal  sills,  *,  and 
neatly  fitted  at  sides  and  bottom.  They  usually  reach  to  the  lower 
guides,  and  completely  inclose  the  battery-box,  with  the  exception  of  the 

*Tlie  latest  California  pattern  of  mortar  is  much  higlier  than  this,  having  bottom 
and  walls  cast  in  one  piece.  There  are  several  decided  advantages  in  the  high  mor- 
tars. I  know  of  none  possessed  by  the  low  ones,  except  greater  cheapness  of  hrst  cost 
and  freight.— E.  W.  K. 

tin  the  stamp-mill  attached  (for  dry  crushing)  to  the  reduction  works  of  Huefeden 
&  Co.,  at  Georgetown,  a  single  solid  block  is  used,  instead  of  a  number  of  dies.  This 
18  the  form  adopted  in  Germany  and  Hungary.  It  permits  the  use  of  both  sides,  by 
simply  turning  over  the  bed  when  the  upper  side  is  worn  by  the  stamps  into  depres- 
sions, and  it  is  claimed  that  a  considerable  gain  in  economy  results.  One  objection 
that  occurs  to  me  is  the  necessity  of  turning  or  changing  the  whole  block  when  it 
happens  to  be  worn  away  in  a  single  spot,  though  the  remainder  may  still  be  service- 
able. It  is  doubtful,  however,  whether  this  counterbalances  the  advantages  of  sim- 
l^licity  and  cheapness  and  the  ease  with  which  the  whole  can  be  removed  at  one  opera- 
tion, to  cle.in  out  the  mortar.  A  more  serious  objection,  perhaps,  is  the  fact  that  such 
a  die-block  Avears  in  circular  depressions,  which  may  diminish  the  effectiveness  of  the 
blow  of  the  stamp ;  while  the  projecting  circular  die  presents  always  a  prominent  sur- 
face, clears  itself  of  pulp,  and  thus  brings  the  quartz  always  between  the  iron  faces  of 
shoe  and  die. — E.  W.  E. 
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feed-slit,  r,  and  the  discharge,  s.  The  bolts,  on,  hold  the  housings  firmly 
to  the  posts,  and  wedges  driven  between  them  and  the  guides  press 
them  closely  to  the  sills  below. 

Each  battery  contains  usually  four  or  five,  now  and  then  three,  seldom 
six  stamps. 

The  iron  stamp  consists  of  four  parts:  the  head,  the  stem,  the  collar, 
and  the  shoe.    These  are  all  cylindrieal  in  form. 

The  cast-iron  head.  A,  has  the  same  diameter  as  the  shoe,  and  is  18 
to  20  inches  long.  Its  lower  surface  is  provided  with  a  conical 
recess  6  to  7  inches  deep,  to  receive  the  shank  of  the  shoe,  and  a  similar 
recess  is  bored  in  its  upper  surface  for  the  lower  extremity  of  the  stem. 
The  interior  end  of  each  of  these  recesses  is  intersected  by  a  mortise 
passing  through  the  stamp-head,  so  that  by  driving  a  wedge  through 
this  opening  the  shoe  or  stem  may  be  loosened  and  forced  out  when 
necessary.  In  some  cases  the  lower  end  of  the  head  is  turned  down  in 
the  lathe  to  receive  a  wrought-iron  ring,  f  to  1  inch  thick  and  1^  to  2 
inches  high. 

The  tvrought-iron  stem,  B,  has  a  length  of  9  to  11  feet,  and  varies  in 
thickness,  according  to  the  weight  of  the  stamp,  from  2  to  3  inches. 
The  lower  end  is  turned  to  a  somewhat  conical  form  to  fit  the  recess  in 
the  top  of  the  head.  The  upper  end  is  also  turned  down  a  little  for 
some  distance  to  i)ermit  the  collar  or  tappet  to  be  slid  over  the  stem  to 
its  place.  In  some  cases  the  stem  has  a  screw-thread  in  the  neighbor- 
hood of  the  collar,  and  the  latter  has  a  place  for  a  key,  by  means  of 
which  the  collar  can  be  screwed  up  or  down  on  the  stem,  and  then  keyed 
fast  in  the  desired  position. 

The  collar,  0,  consists  of  a  hollow  cast-iron  cylinder,  5  to  8  inches  in 
height,  2^  to  3  inches  thick  below,  and  somewhat  conical  above.  The 
interior  is  turned  to  fit  the  stem,  or  with  a  screw-thread.  The  lower 
working  surface  is  sometimes  protected  with  a  steel  ring ;  but  ordinarily 
the  lower,  cylindrical  part  of  the  collar,  about  2  inches  high,  is  merely 
made  of  chilled  iron. 

The  shoe,  D,  is  always  of  cast  iron,  the  butt,  up  to  vathin  |  of  an  inch  of 
the  shank,  being  chilled  and  the  rest  cast  in  sand.  The  shank  is  4  to 
6  inches  long,  having  below  half  the  diameter  of  the  butt,  and  con- 
tracting conically  upwards,  as  shown  in  the  engraving.  The  diameter 
of  the  shoe  varies  between  6^  and  10  inches,  the  ordinary  limits  being 
7^  and  9  inches. 

In  setting  up  the  stamp,  the  stem  is  driven  into  the  head,  the  collar 
either  simply  slipped  over  and  driven  down  or  screwed  on,  and  then 
keyed  fast.  The  shoe  is  set  in  the  mortar  under  the  stamp,  the  shank 
is  surrounded  with  thin  wooden  wedges,  pointed  upwards  and  kept  in 
place  with  a  string.  Then  the  stamp  is  allowed  to  fall,  and  the  shank 
wedges  itself  into  the  head  with  sufficient  firmness  to  remain  fixed. 
With  every  subsequent  fall  of  the  whole  stamp  the  several  parts  tend  to 
W'Cdge  more  tightly  into  one  another.  The  only  exception  is  the  coUar, 
in  case  it  is  screwed  on. 

The  weight  of  the  stamp  varies  between  300  and  750  pounds.*    Most 

*  According  to  Mr.  Hague,  the  Colorado  stamps,  as  a  general  rule,  are  heavier,  run 
more  slowly,  and  with  greater  fall  than  is  usual  in  the  mills  of  California  and  Nevada. 
Some  of  them  w^eigh  GOO  i^ouuds  each ;  and  'although  the  mills  of  most  recent  con- 
struction have  generally  adopted  a  SOO-jpound  or  tiOO-pound  stamp,  the  average  is  prob- 
ably somewhat  higher  than  that  at  present.  Personally,  I  incline  to  the  opinion  that 
600  pounds  will  be  found  a  practically  convenient  weight,  permitting  on  one  hand  a 
high  rate  of  speed,  and  securing  a  sufficiently  powerful  blow  with  a  moderate  fall.  As 
regards  speed  of  running,  see  remarks  in  my'last  report,  and  a  chapter  in  the  present 
volume,  further  on. — E.  W.  R. 
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frequently  it  is  between  400  and  GOO  pounds,  and  so  divided  that  the 
weights  of  head,  stem,  collar,  and  shoe,  have  about  the  proportion  of 
5:3:1:2.     All  the  stamps  of  a  battery  have  the  same  weight.     About 

9  pounds  is  the  weight  per  square  inch  of  crushing  surface. 

The  sum  of  the  work-ing  surfaces  of  the  shoes  is  to  the  mortar-bed 
about  as  1 :  2^.  The  interval  between  the  shoes  and  between  those  at 
each  end  and  the  end  of  the  mortar  is  f  to  1|  inches. 

The  cam-shaft  (Fig.  1,  n)  is  generally  of  wrought  iron,  and  has  half 
the  diameter  of  the  shoes.  It  is  always  rigged  (in  Colorado)  with 
double  cams.  It  rests  on  journals  attached  to  the  battery-posts,  gen- 
erally on  the  side  of  the  discharge.  Its  center  is  7  to  9  inches  from 
that  of  the  stamp-stem.  It  is  generally  placed  about  half  way  between 
the  upper  and  lower  guides,  though  there  are  departures  from  this  prac- 
tice.   In  large  mills  there  is  a  cam-shaft  for  every,  say,  twenty  stamps.* 

The  cams  (Fig.  1,  o)  are  of  cast  iron,  have  a  T-section,  and  are  curved 
to  the  involute  of  a  circle.!  The  two  cams  of  each  pair  are  cast  together 
on  a  ring  5  to  6  inches  long,  and  Ih  to  2  inches  thick,  which  is  slipped 
over  the  cam-shaft  and  keyed  fast."'  The  working  face  of  the  cams,  2  to 
3  inches  wide  and  1  to  2  inches  deep,  is  chilled.  In  some  cases  the  two 
cams  are  screwed  instead  of  cast  to  the  ring,  or  each  cam  is  cast  with 
half  a  ring,  and  the  two  halves  are  screwed  together.  In  this  way  the 
replacement  of  a  broken  or  worn-out  one  is  greatly  facilitated.^ 

The  lift  varies  between  10  and  18  inches.  It  is  usually  11  to  14  inches, 
representing  a  length  of  cam-curve  of  18  to  21  inches.  The  difference 
between  the  theoretical  maximum  lift  of  the  cams  and  the  fall  of  the 
stamp  is  quite  considerable,  amounting  with  new  shoes  and  dies  to  8  to 

10  inches.  The  lift  is  not  changed  by  raising  the  collar  as  the  shoes 
and  dies  wear  away,  since  this,  in  most  cases,  in  consequence  of  the 
manner  in  which  the  latter  is  fixed  on  the  stem,  would  be  a  work  of 
difficulty. 

Power  is  obtained  sometimes  from  overshot  water-wheels,  (more  seldom, 
turbines;)  and  in  lack  of  the  necessary  water,  from  steam-engines  of 
every  kind.  The  steam  pressure  averages  three  to  four  atmospheres, 
..  and  is  produced  in  flue-boilers  and  tubular-boilers,  the  universal  fuel 
\  being  wood.  The  power  is  generally  transmitted  (from  a  steam-engine 
Mirectly,  from  a  water-wheel  through  spur-wheel  gearing)  by  means  of 
^  belt  and  pulleys  (Fig.  1,  u^)  to  a  shaft  u,  and  from  this  through  two 
silur- wheels  vv^  to  the  cam-shaft, 

[Auxiliary  arrangements. — To  facilitate  operations  around  the  upper 
part  of  the  battery  frame,  a  shelf  or  scaffolding  is  laid  on  one  or  both 
sid*0s,  usually  a  little  above  the  lower  guides,  (Fig.  1,  p.) 

As  a  special  aid  in  "catching  up"  the  stamps,  a  wrought-iron  lever  is 
sometimes  employed,  (Fig.  2,)  having  a  hooked  support  with  an  eye  at 
the  Vpper  extremity.  This  eye  slips  over  a  bolt-head  in  the  upper  guide- 
timber,  and  the  fulcrum-bar  or  support  then  hangs  vertical.  At  the 
highest  point  of  the  stroke  the  toe  of  the  lever  is  inserted  under  the 
collar,  and  the  latter  is  lifted  just  out  of  reach  of  the  cam — a  position 
in  wnich  it  is  kept  as  long  as  desired  (for  repairs  or  other  purposes)  by 
means  of  a  prop  from  the  lower  guide-beam.    When  the  lever  is  not 

*  It  is  now  common  in  good  mills  to  gear  eacli  battery  of  five  stamps  with'  separate 
cam-shafts,  pulleys,  «&c.,  so  that  the  stoppage  of  ouc  battery  would  not  hinder  the 
rest.  In  this  way,  different  batteries  may  be  run  at  different  speeds— an  important 
matter  when  the  material  to  be  crushed  varies  in  character. — E.  W.  R. 

t  Slightly  modified  at  the  end.— R.  W.  E. 

t  Some  good  milhnen  prefer  single  cams,  and  a  higher  rate  of  revolution  for  the 
shaft.    I  do  not  remember  seeing  such  in  Colorado. — R.  W.  R. 
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used,  it  is  necessary  in  order  to  liang  up  a  single  stamp  to  stop  the 
whole  batterj^,  remove  the  housing  on  the  feed  side,  and  pry  up  the 
stamp  to  the  desired  point,  where  it  is  held,  as  before,  by  a  prop. 

Ihe  hattery-tvater  is  supplied  to  the  mortar  through  a  wooden  trough 
(Fig.  1,  q)  attached  to  the  frame  above  the  lower  guides,  and  provided,  , 
opposite  each  stamp,  with  a  pipe  which  terminates  over  the  guide- 
thimble,  g^,  so  that  the  escaping  water  first  cools  this  cast-iron  thimble, 
and  then,  running  down  the  stamp,  enters  the  mortar.  But  rarely  is 
the  sujjply  of  water  so  arranged  as  to  be  separately  regulated  for  each 
battery.  In  winter  the  battery- water  is  warmed  by  allowing  the  exhaust 
steam  of  the  engine  to  pass  through  the  trough  or  box  conducting  it, 
or  an  iron  pipe  is  used  instead  and  passed  through  a  furnace. 

The  rock  is  charged  through  the  housing,  by  means  of  a  slit  (Fig.  1,  r) 
extending  the  whole  length  of  the  battery,  about  4  inches  wide,  and 
vertical  above,  but  inclined  below  at  an  angle  of  48°  to  the  mortar,  so 
that  the  rock  rolls  in  against  the  upper  half  of  the  stamp-head,  when 
the  latter  is  at  its  lowest.  The  interval  between  the  side  of  the  mortar 
and  the  stamp  is  here  3  to  4  inches.  The  sides  of  the  charging-slit,  r,  are 
lined  with  strong  sheet-iron. 

The  larger  fragments  of  rock  are  frequently  spalled  by  machinery. 
For  this  purpose  crushers  or  stone-breakers  are  almost  universally  em- 
ployed, when  any  machine  is  used,  having  upright  jaws,  one  of  which, 
is  moved  by  means  of  a  fly-wheel  and  eccentric* 

The  discharge  takes  place  only  on  the  long  side  of  the  battery  (gener- 
ally on  one  side  only)  and  in  most  cases  through  the  screen.  These  ara 
of  sheet  steel  or  Russia  iron,  about  0.4  millimeters  thick,  and  punched 
with  holes  8  millimeters  long  and  about  f  millimeters  wide,  of  which 
there  are  about  7^  to  the  square  inch.  The  screens  are  so  set  as  to 
bring  on  the  inside  the  rim  of  the  holes,  turned  up  in  punching.t  They 
are  set  in  openings  cut  in  the  housing,  and  made  fast  by  means  of  close- 
fitting  panes  of  iron  or  wood,  and  wedges.  The  height  of  the  discharge- 
level  above  the  die  varies  between  10  and  15  inches,  and  is  ordinarily 
11  to  12  inches. 

For  the  purpose  of  amalgamating  in  the  battery  the  free  gold  con- 
tained in  the  rock,  amalgamated  copper-plates  (Fig.  1,  t)  are  set  under 
the  charging  and  discharging  openings,  that  is,  immediately  over  the 
lower,  iron  part,  of  the  battery-box,  along  its  entire  length.  They  are 
8  inches  and  4  inches  wide  (together,  one  foot)  and  incline  about  45°  to 
the  horizon.  Occasionally  these  copper  plates  are  also  introduced  at 
the  ends  of  the  mortar.  They  either  rest  on  the  cast-iron  mortar  below, 
or  (usually)  upon  iron  pegs,  fixed  in  the  housings,  and  they  are  held  at 
their  ends  in  grooves.  The  plate  of  the  rear  wall  is  set  in  a  wooden 
frame,  and  can  be  by  means  of  a  handle  removed  or  introduced  at  will. 
The  plates  in  front  and  at  the  sides,  which  are  screwed  fast^.  are  only 
accessible  after  removal  of  the  screen  or  the  rear  housings. 

Immediately  below  the  discharge-screen  a  wooden  apron  or  table,  (Fig. 
1,  <',)  covered  with  copper,  10  to  12  feet  long,  and  5  or  6  inches  wider 
than  the  distance  between  the  battery-posts,  is  attached  to  the  housings. 

*  Mr.  Reiclienecker's  description  of  the  stone-Tbreaker  is  omitted,  the  machine  being 
thoroughly  explained  in  my  last  report,  page  648.  Mr.  R.  says  one  thing,  namely,  that 
the  jaws  are  lined  with  corrugated  plates  of  steel,  which  I  think  must  be  a  mistake. 
The  use  of  chilled  cast-iron  for  this  purpose  is  almost  universal ;  and  where  it  is  de- 
parted from  (as  in  Dodge's  crusher)  soft  wrought  iron,  without  corrugation,  is  substir 
tuted.— R.  W.  R. 

t  These  screens  differ  from  those  of  other  localities,  which  are  punched  with  circular 
holes  and  named  after  the  sizes  of  needles. — R.  W.  R. 
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It  is  inclined  7  to  10  degrees  below  the  horizon ;  its  area  is  to  that  of 
the  interior  copper-plates  about  as  12 : 1.  To  make  a  tight  joint,  it  is 
let  into  the  sill  (Fig  1,  i)  of  the  housing,  and  pressed  against  the  latter 
by  means  of  braces  underneath.  The  sheet  copper  is  fastened  on  with 
iron  wood-screws.  At  the  angles  between  the  raised  rim  and  the  bottom 
of  the  table,  the  cojoper  is  either  turned  up  for  1 J  or  2  inches,  or  allowed 
to  abut  upon  the  rim,  the  crack  being  covered  with  a  lath. 

The  wooden  housings,  screen-frames,  outer  plates,  apron,  «&;c.,  are  all 
caulked  with  strips  of  blanket  in  the  cracks  and  joints. 

THE  OPERATION  OF  THE  MILL. 

The  quartz  is  brought  from  the  mine,  unless  the  mill  is  in  or  near  the 
shaft-house,  in  wagons,  generally  with  two  mules  each,  and  unloaded 
upon  the  char  gin  g-floor,  where  the  necessary  spalling  is  performed,  as 
close  as  possible  to  the  stamps,  either  by  machinery,  or,  generally,  by 
hand.  Each  wagon  contains  32  cubic  feet,  or  35  hundred  weight  of 
rock.* 

The  principal  object  of  the  crushing  is  the  simultaneous  amalgama- 
tion of  the  free  gold  in  the  ore,  and  hence  the  ruling  idea  in  the  man- 
.agement  of  the  process  is  to  extract  directly,  and  during  the  crushing, 
as  high  a  percentage  as  possible ;  and  but  subordinate  attention  is 
given  to  any  further  treatment  of  the  pulp. 

Since  the  gold  is  in  general  finely  disseminated,  a  fine  crushing  is 
usual.  The  number  of  drops  per  minute  varies  between  15  and  45, 
being  generally  22  to  28.t 

Feeding  is  always  done  by  hand,  and  to  all  the  stamps.^    The  battery- 

*  The  practice  of  hauling  rock  to  mill  by  the  wagon-load,  and  the  absence  of  means 
or  inclination  to  weigh  it,  has  led  to  the  measurement  of  ore  in  Colorado  by  cords 
instead,  of  tons.  This  is  theoretically,  in  one  respect,  the  most  accurate  way;  since 
the  cost  of  mining  depends  on  the  bulk  rather  than  the  weight  of  the  material  ex- 
tracted, and  what  we  Idesire  to  know  of  any  vein  is  its  value  per  fathom,  not  per  ton. 
But  practically  there  is  no  ascertained  relation  between  the  amount  of  ore  sent  to  mill 
and  the  space  actually  excavated  under  ground,  since  no  account  is  kept  of  the  quan- 
tity thrown  away  in  sorting.  Moreover,  the  measurement  of  ore  by  cords  is  fatal  to 
exact  business  transactions  and  to  proper  control  by  assays,  &c.,  of  the  milling  pro- 
cesses. "  Four  wagons  make  a  cord,"  is  no  basis  for  a  scientific  metallurgical  practice. 
The  cord,  as  might  be  expected,  varies  according  to  the  character  and  size  of  the  pieces, 
and  the  closeness  with  which  they  are  packed  in  the  box  or  wagon.  Mr.  Hague  gives 
for  a  cord  of  quartz,  without  heavy  minerals,  stamping  size,  loose,  6^  tons ;  for  the 
same,  more  closely  packed,  7  tons,  while  pure  iron  pyrites,  closely  packed,  would  weigh 
nearly  twice  as  much.  A  cord  of  ordinary  ore  may  weigh  7,  8,  or  9  tons,  the  average  of 
7i  tons  being  not  far  from  the  truth,  Mr.  Eeicheuecker  puts  it  at  7,  unless  his  "  hun- 
dred-weight "  are  meant  for  German  ones,  in  which  case  he  very  closely  agrees  with 
Mr.  Hague.— E.  W.  E. 

t  It  is  now  beginning  to  be  admitted  in  Colorado  that  a  greater  speed  of  stamps 
would  be  more  economical  of  power.  The  important  items  of  wages,  interest,  insur- 
ance, &c.,  are  no  greater  for  a  rapid  rate  than  for  a  slow  one,  while  the  actual  effect  per 
horse-power,  and  hence  per  unit  of  fuel  consumed,  is  increased.  See  my  last  report, 
passim,  and  the  chapter  iu  this  report  on  the  speed  of  stamps. — E.  W.  E. 

t  The  self-feeding  batteries  are  not  generally  approved  by  American  mill  men,  who 
claim  that  a  faithful  and  discreet  feeder  can  increase  the  product  of  the  stamps  by  far 
more  than  the  value  of  his  wages ;  besides,  he  need  not  be  confined  to  that  work,  unless 
he  attends  to  several  batteries.  Very  small  mills,  of  three  or  four  stamps,  might,  I 
should  think,  be  advantageously  self-feeding.  An  amusing  instance  is  a  small  three- 
stamp  mill  belonging  to  a  tenant  on  the  southeastern  part  of  the  Mariposa  estate,  in 
California.  It  is  run  by  water-power,  and  is  self-feeding.  The  proprietor  works  else- 
where for  wages,  and  the  mill,  being  supplied  with  ore  iu  the  morning,  feeds  itself  and 
crushes  and  amalgamates  all  day  (rather  rudely,  it  must  be  confessed)  without  any 
attendance  whatever.  Under  these  circumstances  a  profit  is  obtained  from  rock  which 
would  otherwise  scarcely  pay  expenses. — E.  W.  R. 
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box  is  kept  full  for  about  6  inches  above  the  dies.  The  feeding  is  done 
in  12-liour  shifts.  A  laborer  can  feed  in  one  shift,  allowing  for  1-|  to  la- 
bours' average  enforced  idleness  of  the  mill,  about  95  cubic  feet  or  100 
to  110  hundred-weight  of  hard  rock,  which  he  also  spalls  to  first-size 
before  charging.  The  same  man  can  furthermore  supply  the  quicksilver 
from  time  to  time  and  regulate  the  flow  of  the  battery-water.  If  the 
quartz  is  very  hard,  an  assistant  for  alternate  shifts,  or  a  crushing-ma- 
chine run  by  the  feeder,  is  required. 

The  battery- water  is  supplied  for  rich  rock  in  sufficient  quantity  only 
to  prevent  the  pulp  from  catching  on  the  aprons,  say  about  28  cubic 
feet  of  water  per  cubic  foot  of  rock  crushed.  For  rock  poor  in  gold,  (or 
poor  in  ore,  which  is  generally  the  same  thing,)  the  supply  of  water  is 
increased,  to  increase  the  rate  of  working,  so  that  the  quantity  amounts 
to  33  cubic  feet  and  upwards  to  one  cubic  foot  of  rock  crushed.  The 
foregoing  proportions  of  28  and  33  cubic  feet  to  one  represent  weights 
of  the  cubic  foot  of  rock  crushed,  of  about  125  and  108  pounds  respect- 
ively. Per  stamj)  per  minute,  the  volume  of  the  battery- water  averages 
^  cubic  foot.  It  has  in  summer  its  natural  temperature;  in  winter  it  is 
warmed  only  enough  to  prevent  congelation  upon  the  apron,  &c. 

Amalgamation. — For  the  purpose  of  amalgamating  the  gold  quicksilver 
is  introduced  through  the  charging-slit  from  time  to  time,  generally  once 
in  two  hours,  and  in  quantities  dependent  upon  the  richness  of  the  ore. 
Care  is  taken  to  distribute  it  as  evenly  as  i)ossible  under  the  stamps. 
The  quantity  of  the  quicksilver  employed  is,  on  the  average,  three  times 
as  much  as  is  afterwards  recovered  in  the  amalgam.* 

The  process  of  amalgamation  is  as  follows  :  The  quicksilver  is  finely 
divided  by  the  stamj)s,  and  thus  acquires  the  opportunity  to  coat  or 
amalgamate  the  fine  particles  of  gold.  This  fine  division  of  the  mer- 
cury is  proved  by  the  fact  that  two-thirds  of  the  quantity  charged  gen- 
erally escapes  in  the  battery-slimes.  The  violent  motion  ("  swash")  of 
the  battery-water,  produced  by  the  fall  of  the  stamps,  the  particles  of 
gold,  amalgam  or  quicksilver  are  carried  with  the  pulp  upon  the  copper 
plates,  to  which  they  have  an  opportunity  to  adhere. 

Very  frequent  addition  of  small  quantities  of  quicksilver  gives  no 
better  result  than  charging  the  same  aggregate  once  in  two  hours.  It 
seems  to  follow  that  the  quicksilver  is  but  slowly  expelled  from  the  bat- 
tery little  by  little,  after  it  has  caught  a  quantity  of  gold  about  equal  to 
that  in .  the  quicksilver  which  is  retained  by  the  inner  plates.  That 
which  escapes  through  the  screens  is  thinly  fluid,  and  contains  but  a 
small  percentage  of  gold,  while  the  amalgam  of  the  plates  is  either  a 
pasty  mass  or  a  hard  layer.  Now,  since  the  quicksilver  which  arrives 
on  the  plates  is,  as  has  been  shown,  nearly  equal  in  gold  contents  with 
that  which  escapes,  it  follows  that  nearly  the  whole  gold  contents  of  the 
amalgam  of  the  plates  are  the  result  of  the  enrichment,  by  floating  par- 
ticles of  gold  in  the  pulp,  of  the  quicksilver  adhering  to  the  plates.t 
The  same  purpose  is  served  by  the  outer  as  by  the  inner  copper  plates, 
as  the  pulp  flows  over  them. 

*  This  loss  seems  very  large,  but  the  fact  of  its  existence  is  indisputable.  Mr.  Hague 
speaks  of  ^  to  -^  of  a  pound,  of  quicksilver  per  ton  of  rock,  which  is  about  the  same 
thing.  Even  at  present  high  prices  of  quicksilver,  however,  the  value  of  the  loss  is 
not  very  great,  only  gold  always  escapes  when  mercury  does. — R.  W.  R. 

t  This  passage  is  obscure.  Mr.  Reichenecker's  meaning  appears  to  be,  that  the  quick- 
silver in  the  battery  takes  up  a  small  percentage  of  gold,  and,  while  still  fluid,  is  thrown 
by  the  swash,  some  upon  the  interior  plates,  some  through  the  screen.  That  which 
catches  on  the  plates  gathers  more  and  more  gold,  and  grows  stiffer  and  harder  in  con- 
sistency. Finally,  the  same  process  takes  place  with  the  amalgam  caught  on  the  outer 
plates  of  the  apron. — R.  W.  R. 
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The  movement  of  the  pulp  in  the  battery  consists  in  alternate  rising 
above  and  falling  below  the  inner  plates,  combined  with  wave  motions 
longitudinally  along  the  battery-box.  Outside,  the  pulp  streams  with 
uniform  velocity  over  the  inclined  table,  a  movement  which  does  not, 
like  that  within  the  battery,  present  moments  of  rest,  favorable  to  the 
deposition  of  the  gold.  The  only  place  where  this  is  at  all  the  case  on 
the  outer  plates  is  the  upper  end  of  the  apron,  upon  which  the  dis- 
charge falls  from  a  height  of  several  inches.* 

According  to  foregiug  data  these  outer  plates  have  an  inclination  of 
7  to  10  degrees  and  a  width  of  10  to  12  inches  per  stamp,  upon  which 
about  one-fourth  of  a  cubic  foot  of  pulp  is  discharged  per  minute.  The 
discharge  moves  over  them  in  a  very  thin  layer,  which  moves  (as  in  the 
case  of  shaking-tables,  buddies,  &c.)  much  more  swiftly  on  the  surface 
than  on  the  bottom.  Such  particles  of  the  gold  and  amalgam  as  sink 
with  the  larger  and  heavier  pieces  of  ore  to  the  bottom  slide  or  roll 
slowly  along,  and  have  opportunity  to  adhere;  but  smaller  particles  are 
swept  along  by  the  more  rapid  surface-current  of  the  watery  sheet  of 
pulp,  without  being  able  to  reach  the  bottom.  To  this  latter  class  be- 
longs the  greater  part  of  the  gold,  especially  of  that  which  escapes 
through  the  selves,  and  almost  all  the  particles  of  quicksilver  and  amal- 
gam. Moreover,  the  absolute  quantity  of  gold  v/hich  can  come  in  con- 
tact with  the  outer  plates  is  less  than  that  which  may  touch  the  inner 
plates,  by  the  amount  retained  ui^on  the  latter.  For  all  these  reasons, 
the  inner  plates  must  furnish  the  greatest  part  of  the  gold  obtained  in 
the  mill. 

The  coarser  the  particles  of  gold,  the  longer  will  they,  after  being 
rendered,  by  their  separation  from  the  ore  or  gangue,  accessible  to 
quicksilver,  remain  in  the  mortar-bed,  where  most  of  the  latter  is  col- 
lected, and  the  better  will  be  their  opportunity  of  contact  with  it,  by 
which  means  their  subsequent  adhesion  to  the  pla.tes  is  greatly  facili- 
tated. Moreover,  the  coarse  gold  will,  either  not  at  all,  or  very  seldom, 
■  be  lifted  up  to  the  discharge-level,  until  they  have  been  pounded  by  the 
stamps  into  a  more  favorable  shape,  or  crushed  altogether,  or  changed 
in  volume  or  specific  gravity  by  a  partial  amalgamation.  Hence  tliey 
will  remain  in  the  battery  at  all  events  longer  than  the  fine  particles, 
and  will  be  more  likely  to  remain  on  the  inner  plates ;  and  only  a  small 
portion  will,  after  pulverization  or  amalgamation,  reach  the  outer  plates; 
while  the  fine  gold,  on  the  other  hand,  is  lifted  from  the  bottom  imme- 
diately after  being  set  free  from  the  ore,  and  is  held  in  suspension, 
together  with  the  particles  of  amalgam,  by  the  battery- water,  until  it  is 
caught  on  one  of  the  plates,  or  is  discharged  through  the  sieve. 

While  the  substances  are  thus  floatiug  about,  it  is  very  difficult,  on 
account  of  the  thinness  of  the  pulp,  to  unite  the  particles  of  gold  and 
quicksilver ;  and  this  explains  the  fact  already  mentioned,  that  the 
quicksilver  which  escapes  through  the  screens  contains  little  gold. 
Moreover,  of  the  gold  escaping  in  the  pulp  only  a  small  amount  is  in 
the  two-thirds  of  the  quicksilver  originally  charged,  Avhich  likewise 
passes  the  screens.  On  the  other  hand,  the  gold  escaping  must  be  free 
gold  in  the  pulp,  almost  wholly ;  and  a  j)art  of  it  may  be  still  inclosed 
in  the  quartz. 

*Tbis  arrangement  of  the  outer  plates  is  a  defect,  ■wLicli  conld  easily  be  remedied 
by  giving  them,  as  is  frequently  done,  several  drops  or  stairs,  instead  of  a  smooth,  uni- 
form inclination. — E.  W.  R. 

t  Specific  gravity,  modified  by  the  resistance  of  the  medium,  determines  the  precipi- 
tation of  ditferent  bodies  suspended  in  water.  But  the  resistance  is  proportioned  by 
the  surface,  and  small  bodies  have  more  surface  in  proportion  than  large  ones,  hence 
they  do  not  sink  as  easily. — K.  W.  E. 
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Treatment  of  the  plates  and  mortar; — removal  of  the  amalgam. — Sev- 
eral times  daily  the  crushing  is  suspended,  the  screens  are  removed, 
and  foreign  sulbstances,  principally  splinters  of  wood,  which  may  be 
floating  about  in  the  mortar,  are  taken  out ;  after  which  the  screens  are 
replaced,  the  outer  plates  are  rinsed  with  water,  and  cleansed  from 
grease  and  oxide  by  means  of  cyanide  of  potassium,  alone  or  with 
ammonia,  poured  on  and  rubbed  with  a  soft  brush  or  woolen  cloth.  A 
film  of  grease,  of  hydrated  copper  oxide  or  copper  salts,  (carbonate, 
sebate,  cyanide,  &c.,)  hinders  the  combination  of  the  quicksilver  with 
the  plates  and  with  the  gold.  Grease  finds  its  way  into  the  battery 
partly  in  the  battery- water,  and  in  the  ore,*  partly  from  the  lubricating 
material  employed  on  the  cams  and  journal-bearings.  As  for  oxidation, 
the  copper  contained  in  the  film  of  amalgam  coating  the  plates  oxidizes 
when,  for  lack  of  being  completely  covered  by  the  flowing  battery- 
water,  it  is  exposed  to  the  air. 

Accumulation  of  jjulpt  on  the  outer  plates,  resulting  from  occasional 
misproportion  in  the  amount  of  battery-water,  must  be  at  once  removed 
by  rinsing.! 

Once  a  day  the  gold  amalgam  adhering  to  the  outer  plates  is  removed, 
after  the  latter  have  been  rinsed,  by  scraping  with  a  sharp-edged  piece 
of  India-rubber ;  and  the  plates  are  cleaned  and  sprinkled  with  a  little 
fresh  quicksilver,  which  is  then  spread  over  them  by  means  Of  the  brush 
or  woolen  cloth  already  described. 

The  inner  plates  are  taken  out  generally  twice  a  week,  (but  iu  many 
cases  only  once,)  and  the  adhering  amalgam  is  scraj)ed  olf  as  far  as  pos- 
sible without  exposing  the  copper,  a  knife  or  chisel — not  too  sharp — 
being  employed  if  necessary.  Quicksilver  is  then  sprinkled  upon  them 
and  rubbed  oif  again  with  the  above-described  piece  of  India-rubber.§ 
In  this  operation  just  so  much  additional  amalgam  is  removed  as  leaves 
behind  an  even,  thin  layer,  which  is  necessary  for  the  adhesion  of  fresh 
gold.  Finally  the  inner  plates,  immediately  before  they  are  replaced, 
are  cleaned  from  grease  and  oxide,  (a  little  more  quicksilver  being 
sprinkled  and  spread  upon  them,)  and  rinsed  with  water. 

Generally  once  a  week,  when  the  inner  plates  are  removed,  the  mor- 
tar and  the  stamps  are  examined  for  portions  of  amalgam  which  collect 
in  thin  depressions  and  joints,  and  which,  when  rich  ores  are  under 
treatment,  amount  to  considerable  value.  At  the  same  time  the  rear 
housing  is  removed,  the  mortar  emptied,  worn-out  shoes  and  dies  are  re- 
placed with  new  ones,  and  other  necessary  repairs  are  made. 

In  summer  the  mills  are  usually  stopped  from  Sunday  morning  to 
Monday  morning ;  but  in  winter  they  are  run  during  this  period. 

Further  treatment  of  the  amalgam  obtained  in  tfie  stamp-mill. — The 
amalgam  obtained  from  the  plates  is  diluted  with  a  larger  quantity  of 

*  The  use  of  steariue  cundles,  almost  uuiversal  in  our  American  gold  and  silver 
mines,  leaves  much  grease  in  the  ore.  Lamps  would  on  this  account  he  better. — 
E.  W.  E. 

tThis  term,  which  I  should  perhaps  have  explained  before,  is  applied  to  the  crushed 
product  escaping  through  the  screens.  In  dry  crushing  the  "pulp"  is  dust;  in  wet 
crushing,  slime  mechanically  suspended  in  the  tjattery- water.— E.  W.  E. 

X  For  this  purpose,  it  is  well  to  keep  a  small  rubber  hose  in  readiness,  connected  with 
the  water  supply,  so  that  a  stream  of  water  can  be  at  any  time  directed  upon  the  part 
of  the  apron  which  is  thus  encumbered. — E.  W.  E. 

§  The  object  of  this  is  to  dilute  as  it  were  with  mercury  the  hard  amalgam  which 
cannot  be  evenly  scraped  off  by  means  of  the  knife.  Gold-amalgam  catches  gold  better 
than  pure  quicksilver  or  copper-amalgam  ;  hence  the  care  with  which  the  complete 
removal  of  all  amalgam  from  the  copper  plates  is  avoided.  The  gold-amalgam  on  the 
inner  plates  is  generally  harder  (because  richer)  than  that  upon  the  tables. — E.  W.  E. 
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quicksilver,  and  worked  togetlier  thoroughly  with  the  hand  into  one 
mass,  the  adhering  particles  of  pulp  being  separated  and  washed  away. 
The  impurities,  consisting  chiefly  of  copper  and  lead,  which  still  float  on 
the  surface  of  the  mercury,  are  removed  by  means  of  a  wet  woolen 
cloth,  until  the  surface  is  perfectly  bright.  Finally  the  mass  is  pressed 
through  strong,  thick  canvas-filters.*  The  amalgam  remaining  in  these 
contains  about  64  per  cent,  of  quicksilver,  which  is  removed  by  distil- 
lation in  a  cast-iron  retort.  In  this  way  is  generally  obtained  a  porous 
argentiferous  gold,  more  or  less  alloyed  with  quicksilver,  copper,  and 
sometimes  even  lead.    This  gold  is  a  marketable  commodity. 

The  particles  of  ore  and  the  other  skimmings  removed  from  the  amal- 
gam are  collected,  and  generally  rubbed  fine,  and  digested  with  nitric 
acid,  after  which  the  greater  part  may  be  treated  like  the  original  amal- 
gam from  the  plates. 

Conditions  of  a  good  result  from  the  amalgamation. — These  are: 

1.  Very  fine  stamping. 

2.  The  copper  plates  must  have  a  coating  of  gold  amalgam.  This  is 
secured  for  new  plates  either  by  rubbing  on  gold  amalgam,  or  by  coat- 
ing them  with  quicksilver  only,  (forming  copper  amalgam,)  and  then 
rubbing  over  them  the  gold  amalgam  which  gradually  collects  upon 
them  from  the  pulp.  No  amalgam  is  removed  until  a  hard  layer  of  it  has 
formed  on  the  plates. 

3.  Use  of  the  proper  quantity  of  water.  When  the  supply  is  inade- 
quate, the  mortar  fills  up  with  pulp,  the  screens  are  choked  and  the  plates 
are  covered  up.  The  gold  and  quicksilver  have  more  opportunity  to 
come  in  contact  with  one  another,  but  no  chance  to  reach  the  j)lates. 
Too  much  water,  on  the  otherhand,  leads  to  coarser  crushing,  less  com- 
plete mechanical  exposure  of  the  fine  gold,  less  contact  of  gold  and 
quicksilver,  and  a  premature  sweeping  off  of  both.  The  addition  of 
quicksilver  in  larger  quantity  does  not  practically  overcome  these  evils, 
since,  though  it  may  cause  the  formation  of  more  amalgam,  the  exces- 
sive current  of  the  water  will  sweep  it  away  from  both  the  inner  and  the 
outer  plates. 

4.  Proper  temperature  of  the  battery-water.  A  high  temperature, 
indeed,  favors  the  amalgamation ;  but  the  amalgam  formed  is  more 
liquid  in  i)roportion  to  its  contents  of  gold,  and,  instead  of  adhering  to 
the  inner  plates  at  first  contact,  tends  to  run  down  upon  them  and  fall 
back  into  the  mortar.  At  the  proper  temperature,  on  the  other  hand, 
particles  of  amalgam  adhere  to  the  inner  plates,  gradually  accumulating 
to  dendritic  aggregates  and  undulating  radial  forms,  the  mass  of  which 
possesses  solid  consistency  and  a  rough  surface.  In  this  way  the  plate 
soon  acquires  a  corrugated  surface,  which  greatly  facilitates  the  further 
accumulation  of  quicksilver  and  gold,  whereas,  at  a  high  temperature,  the 
surface  remains  more  or  less  smooth.  The  richer  the  amalgam  on  the 
plates,  the  more  likely  is  it — especially  when  the  battery-box  is  acci- 
dentally over-filled — to  be  washed  off  by  the  pulp,  pulverized  by  the 
stamps,  and  carried  out  through  the  screen.  Too  high  a  temperature 
causes  similar  evils  upon  the  outside  plates. 

5.  The  addition  of  quicksilver  in  proper  quantity.  Too  much  quick- 
silver is  attended  by  results  similar  to  those  of  excessive  temperature. 
Moreover,  the  increased  quantity  of  quicksilver,  the  battery-water  re- 
maining the  same,  causes  much  more  to  be  deposited  on  the  outside 
plates.    This  may  dissolve  the  thin  coating  upon  them,  and  expose  and 

*  For  small  quantities,  a  piece  of  dressed  buck-skin,  or  chamois-leather,  is  employed, 
in  which  the  amalgam  is  placed,  and  the  superiiuous  quicksilver  expressed  by  wring- 
ing.—E.  W.  K. 
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amalgamate,  here  and  there,  the  copper  beneath.  The  result  is  a  de- 
crease in  the  ability  of  the  plates  to  catch  and  hold  the  gold,  and  an  ex- 
cess of  copper  in  the  amalgam  obtained.  Of  course,  on  the  other  hand, 
the  addition  of  too  little  quicksilver  diminishes  the  amount  of  gold 
caught  on  the  plates. 

C.  Proper  height  of  the  charge  in  the  mortar.  This  should  not  be 
allowed  to  rise  higher  than  about  three  inches  below  the  lower  edge  of 
the  inner  plates.  If  the  quartz  and  pulp  in  the  battery  come  nearer  the 
plates,  there  is  too  much  and  too  coarse  stuff  thrown  upon  the  latter, 
preventing  the  accumulation  of  amalgam,  or  disx)lacing  it  after  it  has 
collected. 

7.  Eegular  feeding.  Occasional  overcharging  of  the  battery  has  the 
same  effect  as  too  little  battery- water,  besides  of  course  producing  the 
evil  just  alluded  to,  of  too  close  an  approach  of  the  crushed  or  half- 
crushed  ore  to  the  inner  plates. 

8.  Care  ill  keeping  the  plates  clean. 

Common  accidents  in  crushing. — The  usual  accidents  in  stamp-mills 
(generally  the  result  of  defective  management)  are :  the  loosening  of  the 
various  parts  of  the  stamp,  the  breaking  of  the  cam  or  the  shank  of  the 
shoe,  and  the  springing  or  bending  of  the  stem. 

All  the  parts  of  the  stamp  may  work  loose  through  its  running 
^'  empty "  or  bare,  in  consequence  of  a  lack  of  rock,  or  through  the 
presence  of  pieces  of  broken  dies  or  shoes  beneath  the  stamijs.  The 
stem  may  be  drawn  out  of  the  head  if  the  battery-box  is  filled  too  high, 
in  which  case  the  adhesion  between  the  stamp-head  and  the  pulp  may 
be  greater  than  that  between  head  and  stem.  The  shank  of  the  shoe 
may  break  off",  if  a  piece  of  cast  iron  from  a  die  or  shoe  gets  under  the 
shoe  in  the  neighborhood  of  its  edge.  Displacement  or  fracture  of  cams, 
and  curvature  of  the  stem  may  be  caused  by  running  the  cam-shaft 
backwards,  in  which  case  the  concave  under  side  of  the  cam  is  pressed 
upon  the  upper  part  of  the  collar  or  tappet.  A  cam  may  also  be  broken 
by  the  fall  of  a  stamp  which  has  been  hung  up  and  is  carelessly  let  go, 
so  that  the  tappet  strikes  the  cam  with  a  blow.  Neglect  of  proper  lubri- 
cation (for  which  tar  is  generally  employed)  leads,  here  and  there,  to 
the  premature  wearing- out  of  a  cam. 

Workmen  and  their  duties. — The  immediate  superintendent  of  the  whole 
mill  is  usually  the  so-called  foreman,  who  very  rarely  possesses  theoreti- 
cal knowledge,  but  who  has  himself  discharged,  at  various  periods,  the 
duties  of  every  position  in  such  works,  and  is  thoroughly  familiar  with 
them  all,  so  that  he  can  at  any  time  take  the  place  of  an  absent  workman, 
or  fully  instruct  a  new  hand.  The  foreman  is  responsible  for  the  general 
regularity  of  operations,  and  particularly  for  those  more  immediately 
connected  with  the  collection  of  amalgam,  its  safe  keeping,  and  the  final 
correct  delivery  of  products  to  the  owner.  -  These  processes  (the  clean- 
up, retorting,  &c.)  he  performs  as  far  as  possible  alone.  (Sometimes 
the  owner  prefers  to  retort  his  own  amalgam.)  Complete  trust  is  there- 
fore necessarily  reposed  in  him ;  and,  since  he  is  responsible  for  the 
proper  conduct  of  every  part  of  the  operations,  he  usually  has  the 
power  of  engaging  and  discharging  workmen.  At  least  the  owner  makes 
no  changes  in  the  force  contrary  to  the  foreman's  wishes.  In  stamp- 
mills,  however,  which  are  driven  by  steam-power,  the  care  of  the  en- 
gines and  gearing  is  usually  more  or  less  completely  taken  from  his  con- 
trol, and  intrusted  to  the  two  engineers.  In  small  mills,  up  to  say  fif- 
teen stamps,  the  foreman  is  commonly  at  the  same  time  the  first  engi- 
neer, and  the  two  feeders  must,  when  he  is  prevented  by  absence  or 
otherwise,  tend  the  engine  in  addition  to  their  other  duties.    In  very 
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large  mills,  on  the  other  hand,  having  more  than  fifty  stamps,  a  special 
engineer  with  one  or  two  assistants  is  required ;  and  to  these  is  given 
the  care  of  all  the  machinery,  the  foreman  being  sufficiently  occupied 
with  the  supervision  and  partly  personal  execution  of  the  operations 
immediately  connected  with  stamping,  amalgamation,  &c. 

The  necessity  of  supplies  is  reported  by  the  engineer  or  foreman  to 
the  owner  or  his  agent,  that  the  required  purchases  may  be  made  in 
time. 

The  foreman,  like  all  the  workmen,  not  excepting  the  engineers,  is 
very  rarely  engaged  for  a  specified  period,  but  may  at  any  time,  without 
previous  notice,  resign  or  be  discharged. 

Wages  are  paid  weekly  or  fortnightly.  The  pay  of  an  ordinary  work- 
man, such  as  the  feeder,  per  diem,  is  about  $2  40  ;  of  the  second  engi- 
neer, $2  60  to  $3 ;  of  the  foreman  or  first  engineer,  from  $3  20  to  $4. 

If  a  stamp-mill  has  a  single  foreman,  he  is  usually  at  his  post  from  7 
to  12  in  the  forenoon  and  from  1  to  G  in  the  afternoon,  the  owner  or 
agent  relieving  him  in  the  interval.  In  large  mills,  having  two  foremen, 
they  change  shifts,  as  do  the  engineers  and  other  workmen,  at  the 
twelfth  hour. 

There  has  been  hitherto  no  benevolent  fund,  of  assessments  or  other- 
wise, for  the  relief  of  workmen  injured  or  falling  sick  during  service,  or 
for  the  assistance  of  their  families. 

RESUIiTS. 

Capacity  of  the  stamps. — The  normal  average  is  about  1.09  cubic  feet, 
or  from  115  to  130  pounds  of  rock  hourly,  per  horse-power  developed  by 
the  stamp. 

Wear. — The  wear  of  the  die  is  nearly  half  as  great  as  that  of  the  shoe, 
both  together  amounting  to  about  185  pounds  on  the  average  for  1,000 
hundred- weight  of  rock  crushed. 

Product  of  gold.— The  product  of  gold  from  the  copper  plates*  varies 
between  30  and  50  per  cent,  of  that  in  the  ore,  and  averages  about  40 
per  cent.  A  smaller  yield  than  this  is  usually  due  to  imperfect  disin- 
tegration (too  coarse  crushing)  of  the  ore ;  a  larger  yield,  chiefly  on  the 
inner  plates,  to  the  presence  of  more  coarse  gold. 

About  15  per  cent,  of  the  gold  remains  on  the  average,  under  normal 
conditions  of  running,  enveloped  in  the  unredeemed  portions  of  the  ore, 
{i.e.,  the  larger  particles  ;)  hence,  about  45  per  cent,  gold  actually  freed 
from  this  envelope  still  escapes  the  plates;  and  a  small  part  only  of 
this,  say  7  j^er  cent,  out  of  the  45,  is  dissolved  in  the  two-thirds  of  the 
quicksilver  charged,  which,  as  we  have  seen,  likewise  escapes  from  the 
plates.    The  remaining  38  per  cent,  escapes  as  unamalgamated  gold. 

Of  the  amalgam  obtained  the  interior  plates  yield  about  07  per  cent., 
the  outer  20  per  cent.,  the  skimmings  13  per  cent.;  or,  distributing  the 
latter  in  due  proportion,  the  inner  plates  yield  three-fourths,  and  the 
outer  plates  one-fourth  of  the  amalgam  obtained,  or  30  and  10  per  cent., 
respectively,  of  the  gold  contained  in  the  ore.  Eeckouing  by  units  of 
surface,  the  inner  plates  collect  30  times  as  much  gold  as  the  outer. 

We  will  designate  by  M  the  total  gold  in  the  ore;  A,  the  gold 
caught  in  the  battery  on  the  inner  plates ;  B,  the  gold  caught  on  outer 
plates,  (A  being  about  3  B ;)  g,  the  coarse  gold  caught  on  the  plates ;  /, 
the  fine  gold  caught  on  the  plates;  0,  the  free  gold*  escaping  from  the 
plates ;  D,  the  gold  escaping  not  freed  from  ore  or  rock ;  K,  the  coefOi- 
cient  or  percentage  of  yield. 

*  Including,  apparently,  that  wliich  escapes  as  amalgam. — R.  W.  R. 
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Assuming  that  no  coarse  gold  is  lost  from  the  plates,  and  tliat  the 
j)roportiou  of  fine  gold  caught  to  that  which  escapes  free  is  constant  and 
independent  of  ^  and  D,  we  may  calculate  from  the  value  of  C  or  D  the 
proportion  between  /  and  g. 

From  the  equations 

(1)     A+B+C+D  =  M,  and  A+B  =  KM 

we  have 

(2)     C+D  =  (l  — K)M 

Making  g  and  D  =0,  we  have/=  K M,  and  C  =  (1— K)  M  (*) 

Hence, 

C_l-K 
(3)    J K- 

a  constant  proportion ;  whence, 


and 


/=j^Cand^=KM-/=KM-^C 

/_  C  _(l-K)M-D__C(t) 

^'     ^~(1  — K)M  — C  D  D 


If  we  now  designate  with  F  and  G  the  quantities  of  iine  and  coarse 
gold  in  the  ore,  (the  whole  of  the  latter  being  saved,  or  G=^,)  we  have 

F_/+(1-K)M 
O  9 

■^^^     G     (1  — E:)M  — 0      '  D 

Assuming  further  that  no  coarse  gold  escapes  from  the  battery,  but 
that  all  the  gold  passing  the  discharge  is  fine,  and  designating  with/' 
and  g'  the  fine  and  coarse  gold  caught  on  the  inner  plates,  and  by  C  the 
total  free  gold  carried  through  the  discharge,  and  by  W  and  G'  the 
amounts  (on  this  assumption)  of  fine  and  coarse  gold  in  the  ore;  we 

may  obtain  the  proportions  •^.  and  -^    from  equations  (4)   and   (5)  by 

9  ^ 

substituting  for  K  the  value  0.75  K,  and  for  C  the  value  C'  =  B+0  = 
0.25  K  M+C.|     This  gives  us : 

f'_   0.25  KM+C  _(1  — 0.75K)M  — D_B+C 

g'      (1  — K)M  — 0  D  1) 


(6) 
(7)^ 


F'      ^-^^=^;^^M+0.25KM+O      ^"^^I^K^M-U 


G'  (1  — K)M  — C  D 

*  Since  /  and  C  are  independent  of  g  and  D,  we  may  put  the  latter  ^0  without 
affecting  the  proportion  between  the  former.  In  other  words,  by  the  original  proposi- 
tion, there  being  no  coarse  gold  lost,  and  the  gold  lost  by  reason  of  envelopment  in 
quartz,  etc.,  not  affecting  the  amalgamation,  it  may  be  assumed,  in  considering  the 
proportions  of  the  fine  gold  caught  to  the  fine  gold  lost,  that  there  is  no  coarse  gold 

and  that  the  crushing  is  perfect.    The  proportion  -—  =  — = —  is  true  on  this  hypothesis 

for  all  values  of  g  and  D. — R.  W.  E. 
t  From  which  it  seems,  that  though  the  proportion  between  /  and  C  is  independent 

of  the  values  of  g  and  D,  it  is  not  independent  of  the  proportion  — — R,  W.  E. 

t  Mr.  Reichenecker's  calculation  is  so  condensed  that  a  little  explanation  may  not  be 
unacceptable.    Since  A  is  3  B,  or  the  gold  saved  on  the  inner  plates  is  three-fourthis  of 
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Por  K  =  0.4,  (40  per  cent.,)  and  D  =  0.15  M,  we  have  from  equation  (3) 
—  =  1.5  J    from  equation  (4)  /-  =  3 ;   from  equation  (5)  -^  =  9 ;    from 

equation  (6)  £  =  3.67 ;  and  from  equation  (7)  ^'  =  14.6.  (*) 

The  loss  in  melting  the  retort  metal  is  generally  about  8  per  cent.,t 
due  mostly  to  the  quicksilver  retained  in  it.  The  regulus  contains  a 
varying  amount  of  silver,  seldom  less  than  15  per  cent.,  and  very  little, 
say  1  per  cent.,  of  copper. 

Cost  of  the  gold  extraction. — The  cost  of  working,  i.  e.,  crushing  and 
simultaneous  amalgamation,  is,  for  1,000  hundred- weight,  about  as  fol- 
lows: 

Wages $39  60 

Wear  of  shoes  and  dies 23  15 

Steam-engine 85  70 

Interest  on  capital 32  60 

Loss  of  quicksilver 2  35 

Sundries 3  85 

Total 187  25 


This  is,  therefore,  the  minimum  paying  yield  for  a  steam  stamp-mill, 
aside  from  the  cost  of  mining  and  transportation.  These  items  amount 
for  1,000  hundred-weight  seldom  to  lessf  than  $300,  (freight  being,  ou 
an  average,  about  one-sixth  of  the  running  cost.)  To  obtain,  therefore, 
the  minimum  yield  which  will  cover  all  mining  freight  and  reduction 
expenses,  we  must  include  this  item,  and  increase  the  estimated  loss  of 

the  total  saved,  K,  or  the  percentage  of  yield  for  all  the  plates,  becomes  0.75  K  when 
the  inner  plates  only  are  considered.  And  C,  the  amount  of  free  gold  escaping  from  all 
the  plates,  becomes,  when  the  inner  plates  alone  are  considered,  B  +  C,  or  the  whole 
amount  passing  the  screens.  But  A  +  B  =  K  M ;  and  A  =:  3  B ;  hence  B  =  0.25 
K  M,  and  C'  =  0,25  K  M  -+•  C.  It  will  be  seen  that  to  determine  the  proportion  of  fine 
and  coarse  gold  saved  in  the  battery,  the  outer  plates  are  assumed  to  be  wanting,  and 
the  whole  discharge  is  treated  as  a  loss. — E.  W.  R. 

*  These  results  may  be  thus  expressed  in  words.  If  of  the  gold  in  the  ore  40  per 
cent,  is  saved,  30  in  the  battery  and  10  on  the  outer  plates,  15  per  cent,  is  lost,  envel- 
oped in  quartz,  and  45  per  ceut.  escapes  as  free  gold,  then,  assuming  that  no  coarse 
gold  is  lost,  and  that  the  proportion  of  fine  gold  saved  is  independent  of  the  amount  of 
coarse  gold  saved  and  of  the  amount  lost  through  insufficient  crushing,  it  follows : 

1.  That  two-fifths  of  the  free  fine  gold  is  saved  and  three-fifths  lost. 

2.  That  of  the  gold  saved  tliree-fourths  is  fine  gold. 

3.  That  of  the  gold  in  the  ore  nine-tenths  is  fine  gold.  If  we  assume  that  no  coarse 
gold  passes  through  the  screens,  then, 

4.  Of  the  gold  saved  in  the  battery -box  ffj,  or  78  per  cent.,  is  fine. 

5.  Of  the  gold  in  the  ore  ilH,  or  93  per  cent.,  is  fine. 

It  will  be  seen  that  these  results  turn  on  a  definition  of  coarse  and  fine  gold.  These 
terms  are  relative  and  vague.  As  the  problem  is  here  stated,  however,  in  1,  2,  and  3, 
all  gold  fine  enough  to  escape  from  the  plates,  and  in  4  and  5  all  gold  fine  enough  to 
escape  through  the  screens,  is  called  distinctively  fine  gold. — R.  W.  R. 

tThe  average  of  2()  meltings,  given  by  Mr.  Hague,  (U.  S.  Geol.  Expl.  Exped.,  vol.  iii, 
p.  554,)  is  5.42  per  cent.— R.  W.  R. 

t  And  frequently,  it  might  be  added,  to  a  great  deal  more.  Six  dollars  per  ton  for 
mining  and  hauling  is  below  the  average. — R.  W.  R. 
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quicksilver  in  proportion,  {i.  e.,  from  $2  35  on  $187  25  to  $G  GO  on 
$-191  50,)  giving  the  following  estimate  for  1,000  hundred-weiglit : 

Cost  of  quartz  at  mill $300  00 

Crushing  and  amalgamation $184  90 

G  GO 
191  50 

Total 401  50 


This  yield  represents  $9  83  per  ton,  or  an  actual  amount  in  the  ore 
of  $14  74  per  ton,  or  $103  18  per  cord.  These  estimates  are  based  on 
the  supposition  that  the  tailings  are  run  off  without  further  attempt  to 
save  the  quicksilver  or  gold  which  they  contain.*  When  water  is  the 
motor,  the  minimum  paying  yield  (possible  profit  from  further  concen- 
tration not  being  reckoned)  is  $406  30  per  1,000  hundred-weight,  or 
$8  13  per  ton.  In  this  case  the  milling  cost  proper  is  $101  60,  or  $2  03 
per  ton,  and  is  to  the  mining  and  hauling  cost  about  as  1  to  3. 

II.  FUETHEE  CONCENTEATIOK  AFTEE  CEUSHING. 


The  further  concentration  has  for  its  chief  object  the  saving  of  as  largo 
a  portion  as  possible  of  the  gold  which  has  escaped  from  the  plates.  In 
the  case  of  ores  which  contain  considerable  amounts  of  silver  as  well  as 
gold,  the  saving  of  the  argentiferous  portions  is  desired  at  the  same  time. 
'Both  objects  are  sought  by  the  separation  of  the  cleaner  portion  of  the 
battery  slimes  into  two  sorts,  each  containing  gold  ore,  (enveloped  gold,) 
free  gold,  auriferous  quicksilver,  and  silver  ore,  the  specific  gravity  of 
the  two  classes  being,  for  the  heavier,  say,  3.6  to  4.6,  and  for  the  lighter, 
3.0  to  3.5.  The  first  class  is  subsequently  subjected  to  further  pulver- 
ization and  amalgamation,  and  both  classes  are  then  concentrated  until 

*  Subtracting  from  the  total  of  $491  50  the  cost  of  raining  and  freight,  we  have 
$191  fiO,  or  $3  83  per  ton.  The  interest  on  capital  being  also  subtracted,  we  have 
$158  90,  or  $3  18.  The  average  of  1,300  tons  at  the  Ophir  Company's  mill  (see  Mr. 
Hague's  report,  already  quoted,  p.  555)  was  $'d  69.  Mr.  Hague's  own  estimates  com- 
pare with  those  in  the  text  as  follows : 


Hague,  per  ton. 

Labor $1  25 

Fuel 1  00 

Castings  and  ordinary  repairs 35 

Quicksilver 5 

Water,  when  purchased 20 


2  85 


Beichcveclcer,  per  ton. 

Labor $0  79 

Fuel  and  engineers 1  72 

Castings  and  ordinary  repairs 46 

Quicksilver 13 

Sundries 8 


3  18 


Mr.  Hague  adds :  "  Making  due  allowance  for  other  supplies  not  enumerated,  extra- 
ordinary repairs  and  miscellaneous  expenses,  the  estimated  cost  will  accord  closely 
with  the  figures  just  given  as  the  result  of  the  experience  of  the  Ophir  and  the  Sensender- 
fer  mills.  Of  course  the  above  items  will  vai"y  considerably  in  different  mills.  The 
cost  of  fuel  depends  not  only  on  tlSe  price  jiaid  for  it,  but  on  the  economy  with  which 
it  is  used,  the  kind  of  boiler  employed,  and  the  proper  adaptation  of  all  the  machinery 
to  its  purpose.  The  same  remark  applies  to  the  economy  of  labor,  while  in  all  mills  an 
essential  conditioa  of  cheap  work  is  constant  employment  at  full  capacity." 

Mr.  Hague  takes  no  account  of  interest  on  capital ;  and  I  think  it  is  difficult  to  in- 
clude this  item  in  estimates  of  ruimiug  cost,  though  it  certainly  constitutes  a  large 
tem  of  expense,  and  is  disastrously  important  when  the  mills  are  run  too  slowly,  or  on 
less  than  full  capacity.  Mr.  Eeichenecker  reckons  it  very  high;  $32  60  on  50  tons  of 
ore  represents  about  2  per  cent,  a  month  on  the  capital  necessary  to  build  a  ten-stamp 
mill,  crushing  ten  tons  daily.  I  do  not  know,  however,  precisely  on  what  basis  his 
calculation  is  made. — R.  W.  E. 


H.  Ex.  10- 


-23 
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the  product  can  be  used  in  the  matte-smelting  process.*  The  vohime 
of  the  two  classes  together  is  at  least  10  per  cent,  of  the  rock  sent  to 
mill. 

^  The  first  separation  of  the  slimes  either  takes  place  upon  round  bud- 
dies, or  the  first-class  is  collected  in  blanket-sluices  and  the  second  in  a 
box.  The  further  treatment  of  the  first-class  is  effected  in  pans,  and 
the  final  concentration  ui)on  hand-buddies. 

APPARATUS  OF  THE  FI-EST  SEPARATION. 

TJie  round  huddle,  (Fig.  3.) — This  is  a  conical  buddle,  about  19  feet  in 
exterior,  3  feet  in  interior  diameter,  and  f  inch  inclination  per  radial 
foot.  The  central  block  A,  about  2-|  feet  high  and  23J  inches  across  the 
top,  bears  the  journal-block  a  for  the  foot  of  the  shaft  B.  About  1  inch 
above  a  is  a  wide  couical  collar,  C,  on  the  shaft,  1  inch  high,  22  inches 
in  diameter,  and  i)laced  with  the  flat  side  downward.  Above  this  are 
four  attachments,  c  for  the  brush-arms  D  ;  and,  cast  solid  with  these,  a 
disk,  d,  about  8  inches  in  diameter,  serving  as  bottom  to  the  wooden 
vessel  E,  about  7  inches  high. 

The  slimes  fall  through  the  bottom  of  the  conductor  F  into  E,  over 
the  edge  of  E,  upon  the  sloping  surface  of  0,  and  flow  from  this  across 
the  slightly  projecting  edge  of  the  block  A  upon  the  hearth  or  buddle 
H.  At  two  points  in  the  rim- wall  G  are  gates,  e.  in  which  are  bored 
small  apertures,  ni,  about  1^  inches  in  diameter.  Through  these  the 
stream  with  the  lighter  (earthy)  matter  escapes. 

The  shaft  carrying  the  brushes  makes  G  to  7  revolutions  a  minute. ' 
The  supply  of  slimes  is  4  to  5  cubic  feet  per  minute,  containing  about 
3.1  pounds  of  crushed  material  per  cubic  foot  of  water.  To  fill  the  bud- 
dle to  the  mean  height  of  about  2^  inches  takes  three  days.  The  con- 
tents are  separated  into  two  classes  by  a  circle  drawn  about  3^-  feet  from 
the  central  block.  The  (dry)  weight  of  the  concentrates  thus  obtained 
is  about  2.5  and  10.4  ]}er  oent.,  or  in  all,  12.9  per  cent,  of  the  weight  of 
the  rock  crushed;  and  their  specific  gravity  is  respectively  4.35  and 
3.4,  or  3.55  for  the  whole. 

Since  no  regular  attention  is  required,  except  when  the  concentrates 
are  to  be  removed,  one  workman  can  attend  to  three  buddies.  In  small 
concentrating  works  the  workman  has  other  duties,  such  as  the  spalling 
of  the  rock  for  the  stamps.  The  cost  of  labor  at  the  buddle  may  be 
reckoned  at  two  shift- wages  per  1,000  hundred- weight. 

The  hlanlcet-sluices. — These  are  set  below  the  outer  plates  or  aprons  of 
the  battery.  They  are  about  12  feet  long,  IJ  to  2  feet  wide,  and  in- 
clined fulf  2  inches  per  foot,  or  about  10°.  Upon  each  are  laid  two 
blankets,  which  are  washed  at  intervals  of  one  and  a  half  to  two  hours. 
The  quantity  of  slime  passing  per  foot  of  sluice  width  is  about  0.7  cubic 
feet  i)er  minute,  containing,  as  above  remarked,  about  3.1  pounds  of 
solid  matter  per  cubic  foot  of  water.  The  blanket-concentrates  amount 
to  about  2.5  per  cent,  of  the  original  crushed  ore,  and  have  a  specific 
gravity  of  perhaps  3.4.  The  blankets  are  washed  by  the  feeder  or  spaller, 
or  in  small  mills  by  the  foreman. 

The  box  or  launder  has  various  dimensions.  In  width  it  may  be  any- 
where from  O.G  to  1^  feet  per  cubic  foot  of  slimes  supplied  per  minute, 
and  in  length  from  4  to  12  feet.  The  depth  is  1|  to  2^  feet.  A  launder 
0.6  feet  wide  per  cubic  foot  of  slimes,  10  feet  long,  and  1^  feet  deep, 

*  As  flux  for  the  richer  ores,  in  reverberatories.  The  process  is  practiced  iu  Professor 
Hill's  works  at  Black  Hawk.— !r.  W.  K. 
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saves  on  the  average  about  12  per  cent,  of  the  weight  of  ore  crushed, 
"with  a  specific  gravity  of  3  to  3.2.  This  may  be  looked  upon  as  a  mini- 
mum yield  for  the  launder.  Partitions  are  rarely  used.  Two,  sometimes 
three  boxes  are  placed  side  by  side,  and  used  alternately.  All  the  boxes 
of  a  mill  have,  however,  the  same  dimensions,  so  that  only  one  class  of 
concentrate  is  obtained.  The  cleaning  out  of  the  boxes  is  performed 
sometimes  by  the  spaller  or  the  blanket-washer,  sometimes  by  the  work- 
man who  attends  to  the  subsequent  processes  of  separation. 

APPARATUS  FOE,  PULVERIZINa  AND  AMALGAMATmG  THE  FIRST  CLASS 

OF  CONCENTRATES. 

The  blanket- washings  and  the  corresponding  concentrates  from  the 
inner  circle  of  the  buddle  are  ground  in  iron  ]ians  with  stone  drags,  and 
subsequently  treated  in  dolly-tubs  to  extract  the  auriferous  quicksilver. 

The  pan. — This  consists  (Figs.  4  and  5)  of  a  cast-iron  vessel,  A,  8i 
inches  high  in  the  clear,  generally  30  inches  in  diameter  at  the  bottom, 
and  43  at  the  top ;  the  thickness  of  sides  and  bottom  is  about  f  inch'.  It 
has  an  interior  cone, «,  through  which  passes  the  wrought-iron  shaft  B,  1^ 
to  If  inches  thick.  The  cone  has  an  exterior  diameter  of  12  inches  at 
the  bottom,  and  6  inches  at  the  top.  The  channel  for  the  drag-stones, 
C  is  therefore  12  inches  wide  at  the  bottom.  The  shaft  rests  upon  the 
cone  by  means  of  a  ring,  e,  cast  or  screwed  on,  and  fitting  in  a  recessed 
seat  in  a.  Eevolution  is  communicated  from  below  through  bevel- gearing 
1)  J)'.  At  the  distance  of  18  inches  above  the  bottom  of  the  pan,  the 
shaft  carries  two  arms,  D  D',  13  to  14  inches  long,  and  provided  at  the  ends 
with  hooks,  c'.  To  these  are  attached  chains,  d  d',  about  16  inches  long, 
which  connect  with  hooks,  c'  on  the  front  end  of  the  drags.  The  latter 
are  5  to  6  inches  high,  weigh  70  to  90  ]3ounds  each,  and  are  generally 
of  fine-grained  granite. 

The  pan  is  generally  fastened  with  screw-bolts  through  four  flanges,  /, 
cast  on  in  the  plane  of  the  bottom  to  a  wooden  bed,  </,  about  3  inches 
thick,  which  serves  at  the  same  time  as  a  guide  to  the  shaft.  This  bed 
rests  in  turn  on  four  cast-iron  legs,  h,  connected  two  and  two  by  cast- 
iron  cross-pieces,  p,  which  serve  as  supports  for  the  horizontal  driving- 
shaft  q.  The  latter  is  provided'for  each  pan  with  a  coupling,  so  that  it 
can  be  put  in  or  out  of  gear  at  will.  Immediately  below  the  bed  g  the 
two  legs  of  each  pair  are  bolted  by  means  of  cast  flanges  to  a  wooden 
cross-piece,  *.    The  feet  are  bolted  to  longitudinal  sills  7^;  Jc'. 

For  the  purpose  of  discharging  the  pan,  an  opening,  ra,  about  f  inches 
wide,  is  provided  in  the  bottom,  on  the  front  and  near  the  side.  This 
can  be  closed  by  a  screw  plug  with  a  handle,  n.  Beneath  the  opening 
is  a  wooden  gutter,  o,  which  leads  to  the  dolly-tub. 

The  pan  is  charged  with  70  to  90  pounds  of  the  blanket  or  buddle 
concentrate,  and  water  is  added  until  the  mass  will  just  cling  to  a  stick 
dipped  in  it  without  dropping  oH*.  This  fills  the  pan  for  about  1^  inches- 
The  charge  remains  about  eleven  hours  under  the  action  of  the  drags, 
which  travel  at  the  rate  of  ten  to  eleven  revolutions  per  minute.  By 
this  treatment  the  particles  of  quartz  are  ground  finer,  and  gold  is  ex- 
posed to  the  action  of  the  quicksilver  in  the  pulp,  while,  on  the  other 
hand,  particles  of  gold  already  set  free  by  the  stamps,  but  not  yet  amal- 
gamated, have  a  prolonged  opportunity  of  uniting  with  the  mercury.  A 
little  before  the  end  of  the  process  the  charge  is  further  diluted  with 
water ;  and  finally  the  whole  is  drawn  off  through  the  opening  in  the 
^■»ottom  and  conducted  to  the  dolly-tub. 

T'    quicksilver  is  added  in  the  pan,  as  the  concentrates  already  con- 
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tain  a  sufficient  quantity,  lost  from  the  battery-plates  and  aprons.  The 
usual  practice  is  to  provide  one  pan  of  the  dimensions  here  given  for 
every  six  or  seven  stamps. 

The  dolly-tub. — This  is  a  cylindrical  wooden  tub,  a,  (Figs.  6,  7,  and  8,) 
having  (when  one  dolly-tub  is  calculated  for  three  pans)  2-^  feet  interior 
diameter,  and  14  inches  clear  height.  Up  to  about  11  inches  from  the 
bottom  it  is  reenforced  with  a  l£-inch  wooden  lining,  h,  so  that  the  clear 
diameter  is  here  about  2  feet.  The  sides  and  bottom  of  this  interior 
are  covered  with  amalgamated  sheet-copper,  like  the  plates  of  the 
stamp-mill,  which  rises  in  the  center  to  a  cone,  c,  about  9  inches  in  diam- 
eter at  the  bottom,  5  inches  at  the  top,  and  reaching  to  within  about  IJ 
inches  of  the  upper  edge  of  the  tub.  The  copper  lining  is  set  in  seg- 
ments, the  ends  of  which,  r,  where  they  come  together,  are  bent  up  into 
ridges  about  1  inch  high.  Upon  these  the  pulp  strikes  when  stirred, 
and  the  deposition  of  gold  and  quicksilver  is  thus  facilitated. 

Two  bung-holes,  ^7,  d',  are  placed  respectively  3  and  6  inches  below  the 
upper  edge,  and  a  third,  d?,  in  the  bottom.  Below  the  lower  side  hole, 
d",  is  attached  an  apron,  e,  about  a  foot  wide,  and  covered  on  the  bot- 
tom with  copper. 

The  dolly-tub  rests  on  several  timbers,  /,  about  6  inches  high.  Two 
vertical  posts,  ^,  ,(/',  set  in  the  floor  on  either  side,  and  united  above 
by  cross-pieces,  lili'^  carry  the  spindle  i,  with  the  stirrer  Zc,  and  the  pul- 
ley-shaft n. 

The  wooden  stirrer  consists  of  the  carrier  A:,  with  two  arms,  ?,  V,  at 
each  end,  of  which  the  outer  I  runs  vertical,  while  the  inner  V  has 
nearly  the  incli]iation  of  the  side  of  the  cone  c.  By  means  of  the  ring 
with  clamp-screw  ???,  the  stirrer  may  be  made  fast  at  any  point  on  the 
shaft.  The  shaft  is  composed  of  two  parts,  with  a  coupling,  ss',  by  means 
of  which  the  movement  of  the  lower  part,  with  the  stirrer,  can  be 
stopped  independently  of  the  gearing  above.  The  power  is  generally 
obtained  from  the  horizontal  driving  shaft  </,  (Figs.  4  and  5,)  of  the  pans, 
■  by  means  of  the  belt-pulley  t,  the  pulley-shaft  n.,  and  the  bevel-gearing 
oo'.  The  upper  half  of  the  spindle  is  thus  set  in  motion,  being  su^)- 
ported  by  the  upper  cross  piece  //,  by  means  of  the  ring  and  clamp- 
screw  u.  The  lower  coupling  is  held  by  the  lever  v.  The  cross-pieces 
7i/V,  both  act  as  guides. 

The  dolly-tub  is  filled  by  means  of  the  gutter  o,  (Figs.  4  and  5,)  with 
the  contents  of  a  certain  number  of  pans.  If  it  gets  too  nearly  full  be- 
fore all  the  pans  are  discharged,  a  portion  of  the  water  is  drawn  off',  after 
settling,  from  the  bung  at  d'.  Hereupon  the  stirrer  is  set  in  motion,  by 
pntting  the  coupling  in  gear,  with  eighteen  to  twenty  revolutions  per 
minute,  and  the  upper  bung-hole  f7,  is  opened,  while  a  continuous  stream 
of  fresh  water  is  turned  through  a  hose  or  pipe,  ic,  into  the  tub.  Through 
the  constantly  open  upper  hole  <?,  a  quantity  of  water  escapes,  equal  to 
the  quantity  of  fresh  water  entering,  and  carries  with  it  gradually 
the  floating  slimes  out  over  the  copper-plated  apron  e,  upon  which  it 
is  expected  that  the  gold  or  quicksilver  will  be  caught.  The  slimes 
from  this  apron  flow  into  a  box. 

After  about  eleven  hours  of  stirring  the  tub  is  gradually  discharged, 
bj^  opening  the  hole  in  the  bottom,  the  more  solid  portions  of  the  charge 
being  received  in  a  dish  held  below.  The  dolly-tub  is  then  filled  anew. 
Once  or  twice  a  week  the  amalgam  which  clings  to  the  copper  lining 
is  removed,  and  treated  in  the  same  manner  as  that  from  the  plates  of 
the  stamp-battery.  The  solid  portion  of  the  charge,  received  in  a  dish,, 
as  above  mentioned,  is  treated  like  the  ''  skimmings  "  of  the  battery 
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The  attendance  npou  the  dolly-tub  and  pans  is  performed  by  the  fore- 
man, -with  the  help  of  the  blanket-washer  or  the  buddle-tender.* 

APPARATUS  FOR  MORE   C03IPLETE  CONCENTRATION. 

For  this  purpose,  buddies  are  almost  universally  employed.  Tlie  in- 
clined huddles  (Figs.  9  and  10)  are  4J  to  5^  feet  wide,  10  to  14  feet  long, 
and  1^  to  1^  feet  deep.  The  inclination  of  the  floor  is  about  §  inch  to 
the  foot.  They  are  so  constructed  as  to  be  easily  transported  from  one 
mill  to  another.  The  floor  a  and  walls  b  are  of  two-inch  plank,  strongly 
nailed  together,  the  floor  plank  lying  longitudinally,  and  being  hekl  to- 
gether with  scantling  cross-pieces,  c.  The  upper  end  wall  h'  is  inclined 
20°  to  30°  from  the  vertical.  The  feeding  and  distributing  floor  is  in 
three  i^arts  ;  the  lower  one,  e,  6  to  8  inches  long,  and  as  wide  as  the  bud- 
die,  rests  on  the  upper  end  &,  and  prolonged  side  walls  h.  The  middle 
part  e'  is  15  to  16  inches  long,  at  the  lower  end  likewise  as  wide  as  the 
buddle,  and  contracts  to  about  one-third  of  this  width  at  the  upper  end. 
Upon  it  are  fastened  radial  cleats,  g,  about  1^  inches  high,  ^  inch  wide  at 
the  upper  end,  and  It}  to  If  inches  at  the  lower,  so  disposed  that  the  si)aces 
between  them  are  about  1  to  IJ  inches  at  the  ui)per  end,  and  3  to  6 
inches  below.  This  portion  rests  with  its  lower  edge  on  the  upper  edge 
of  the  part  e  below  it,  and  is  supported  above  by  the  plank  prop  h.  The 
uppermost  part  e"  of  the  table  is  14  to  17  inches  long,  and  contracts  in 
width  on  this  length  not  quite  one-half.  It  is  sometimes  provided  with 
one  or  two  rows  of  rhomboidal  wooden  blocks,  i,  1  inch  in  height  and  the 
same  in  width,  and  4  to  5  inches  in  length.  Each  is  fastened  with  a 
single  tack,  and  can  be  turned  at  will  to  any  desired  angle.  The  upper- 
most block  i,  by  which  the  slime  current  is  divided  into  two  streams,  is 
placed  in  the  middle  on  the  lower  end  of  the  mixing  trough  /.  Fre- 
quently, however,  guide-blocks,  i,  are  wanting,  with  a  single  exception. 
This  is  then  placed  in  the  middle  of  the  lower  end  of  e",  and  not  in  the 
mixing  trough.  This  portion  of  the  table  rests  on  the  upper  edge  of 
the  next  below,  and  on  a  prop,  h'.  All  these  parts  have  a  rim  wall,  d,  4 
to  6  inches  high.    Their  inclination  is  11°  to  12°. 

The  mixing  trough  /,  for  diluting  the  slimes,  is  a  wooden  box  about  4 
feet  long,  at  the  lower  end  as  wide  as  the  table  with  which  it  connects, 
and  at  the  upper  end  about  twice  as  wide.  The  side  walls  are  at  the 
lower  end  about  6  inches,  at  the  upper  end  12  inches  high,  as  is  also  the 
end  wall.  The  trough  rests  below  on  the  upper  edge  of  the  distributing 
table  c",'  and  above  on  a  prop,  h".  Its  inclination  is  the  same  as  the 
foregoing.  Occasionally  it  is  furnished  with  two  cleats,  1<:,  intended  to 
hold  a  sieve.  In  the  end  wall  of  the  trough  is  a  notch,  in  which  fits  the 
supply  trough  m  for  the  buddle-water. 

In  the  lower  end  wall  h"  of  the  buddle  are  two  rows  of  holes,  n,  for  the 
escape  of  the  water  and  tailings.  These  can  be  closed  with  wooden 
plugs. 

The  buddle  sometimes  stands  free  over  a  ditch ;  sometimes  it  is  im- 
bedded upon  old  tailings.  In  the  latter  case  a  tail-race,  |),  is  connected 
with  it,  generally  a  sluice-box  or  ditch  in  the  ground. 

To  attend  the  buddle  two  workmen  are  required,  one  of  whom  shov- 
els the  pulp  into  the  mixing  trough  and  regulates  the  supply  of  water, 
while  the  other  stands  on  a  thwart,  g-,  3  or  4  feet  from  the  upper  end  of 

*  There  is  no  danger  of  losing  gold  l>y  theft  during  the  esti-action  processes,  except 
from  those  machines  ^vhich  accumulate  amalgam.  Hence,  the  foreman,  -who  is  responsi- 
ble for  the  gold  produced,  takes  care  to  be  personally  -watchful  of  plates,  pans,  and 
dolly-tub.— E.  W.  R. 
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the  buddlc,  toward  which  his  face  is  turned,  and  continually  moves  a 
brush  obliquely  over  the  buddle-charge.  The  brush  is  about  1^  foot 
long,  and  is  set  with  horse-hairs  9  to  10  inches  long,  in  bunches  ^-inch 
thick.     The  handle  is  about  6  feet  long  and  obliquely  set  in. 

When  the  buddle  has  filled  to  a  depth  of  9  to  12  inches,  (which  takes 
three  to  four  hours,)  the  charge  upon  it  is  divided  into  three  parts. 
The  first  comprises  all  above  a  line  drawn  across  the  buddle  2  or  3  feet 
from  the  top  5  the  second,  all  between  this  and  another  line  drawn  across 
2  or  3  feet  below ;  and  the  third,  all  below  the  latter  line.  The  first 
contains  still  about  10  per  cent,  of  gangue,  and  has  a  specific  gravity  of 
4.4  to  4.G  ;  it  is  considered  as  sufficiently  concentrated,  and  is  salable. 
The  specific  gravity  of  the  second  portion  is  4  to  4.3 ;  it  is  saved  to  be 
huddled  j^gain.  The  third  has  less  specific  gravity  than  the  original 
slime  put  on  the  buddle ;  it  is  thrown  away. 

As  a  general  thing  the  buddlers  have  to  clean  the  buddle  and  to 
bring  the  slimes  to  it;  two  laborers  cannot,  therefore,  generally  furnish 
more  per  shift  than  30  hundred-weight  of  completely  concentrated  stuff. 
The  work  is  always  done  by  contract,  the  price  being  about  20  cents  per 
hundred- weight  of  final  concentrate. 

ECONOMICAL  ESSULTS  OF  THE  CONCENTRATION. 

Pans  and  dolly-tul). — This  treatment  of  the  headings  from  the  round 
buddle  or  the  blanket-washings  saves  9  to  11  jDer  cent,  on  the  average 
of  the  amount  of  gold  caught  on  the  plates  of  the  stamp-mill,  or  6  to  7^ 
(average  6|)  per  cent,  of  the  gold  not  caught  on  the  plates.  The  yield 
from  blanket-washings  is  better  than  that  from  the  buddle-headings, 
since  the  blankets  catch  more  free  gold  than  the  buddle.  The  former 
are  therefore  more  frequently  used.  The  cost  of  extraction  of  the  gold 
obtained  from  the  dolly-tub  is  about  as  follows  for  1,000  hundred- weight 
of  rock  crushed  in  the  mill: 

Wages $2  40 

Interest  on  capital 1  GO 

Power,  etc 3  00 

Total *7  00 


Hand-huddles. — These  receive,  as  has  been  said,  from  the  round  bud- 
dies about  13  per  cent,  of  the  original  weight  of  crushed  material,  of  the 
specific  gravity  3.55  ;  or,  from  the  launders,  (into  which,  also,  the  con- 
tents of  the  dolly-tub  are  discharged,)  20  to  30  per  cent,  of  the  original 
pulp,  of  the  specific  gravity  3.2. 

In  the  hand-buddle  charge  there  are,  therefore,  40  to  55  per  cent,  of 
the  contents  in  ore  of  the  original  rock  crushed.  The  loss  of  ore  in  hud- 
dling is  45  to  50  per  cent.,  and  the  weight  of  the  concentrate  is  there- 
fore 4  to  6  (average  5)  per  cent,  of  the  original  pulp,  containing,  how- 
ever, on  the  average,  24  per  cent,  of  the  entire  ore  contents  of  the  i)ulp. 

The  cost  of  huddling  for  1,000  hundred- weight  of  rock  crushed  is,  (by 
contract,  as  has  been  said,)  20  cents  per  hundred-weight  for  50  hundred- 
weight of  concentrate  produced,  or  $10  in  all,  for  conveying  the  charge 
to  the  buddle  and  huddling. 

*  Tbat  is  to  say,  ore  yielding  per  1,000  liundretl-weigbt  $491  50,  (see  previous  esti- 
mates of  cost,)  in  tbe  battery  and  on  tbo  aprons,  will  yield,  say,  $49  15  more  at  an  ad- 
ditional expense  of  §7  for  furtber  treatment  iu  pans.  Or,  ore  yielding  |9  83  per  ton, 
at  a  cost  of  $9  83,  will  yield  by  further  treatment  98  cents  at  a  cost  of  14  cents.  When 
tbe  original  ore  pays  more  than  expenses,  the  gain  from  the  dolly-tub  is  proi^ortion- 
ately  greater. — E.  W.  R. 
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The  gold  contents  of  the  concentrated  tailings  amount,  on  the  aver- 
age, to  10  to  15  per  cent,  of  the  gold  which  has  escaped  from  plates  and 
dolly-tab. 

RESULTS   OP   THE   WHOLE   TREATMENT. 

Gold  occurs  in  the  ores  of  this  region,  almost  universally,  not  dissem- 
inated in  the  gangue,  or  at  least  only  so  to  a  very  small  extent,  but  con- 
tained in  the  ore  proper,  both  in  iron  pyrites  and  (chiefly)  in  the  copper 
ores,  while  the  zinc-blende  and  galena  contain  only  silver.* 

Very  dense  iron  or  copper  pyrites  in  solid  masses  never  contains  gold 
or  silver  in  considerable  quantity.t 

Auriferous  iron  pyrites  is  usually  fine-grained,  loose  in  texture,  and 
frequently  imbedded  in  or  mixed  with  pulverulent  silica,  while  the  gangue 
I)roper  is  a  mixture  of  quartz  and  (greenish)  feldspar,  or  even  consists  of 
hornstone.    The  iron  pyrites  never  contains  silver  in  considerable  quan-  , 
tity,  aside  from  that  which  is  alloyed  with  the  gold. 

The  auriferous  copper  pyrites  is  very  seldom  fine-grained  like  the  au- 
riferous iron  pyrites.  It  is  occasionally  finely  disseminated  in  hornstone, 
but  usually  presents  crystalline  aggregates,  with  subconchoidal  frac- 
ture, always  mixed  with  aggregates  or  crystals  (usually  cubes)  of  iron 
pyrites.  The  crystalline  pyrites  is  traversed  in  all  directions  by  quartz 
threads,  or  mixed  with  more  or  less  fine  granular  crystalline  silica.  The 
copper  pyrites  always  carries  silver  as  well  as  gold.  Next  to  copper 
pyrites  occurs  most  frequently  variegated  copper  ore,  containing  consid- 
erable gold  and  silver. 

With  reference  to  their  contents  of  gold,  the  veins  of  this  district 
may  be  divided  into  two  classes,  the  total  rock  hoisted  from  the  first 
class  having  an  average  assay  value  of  $36  x)er  ton  of  2,000  pounds,  in 
gold  containing  20  per  cent,  silver,  and  that  of  the  second  class  not  ex- 
ceeding $21  per  ton.  The  veins  of  the  first  class  comprise  scarcely  one 
in  a  hundred  of  those  hitherto  developed. 

In  mines  of  the  first  class  the  rock  hoisted  (which  has  a  specific 
gravity  of  about  3)  is  sorted,  as  has  been  remarked,  generally  at  the 
time  of  sending  it  to  grass,  and  the  fragments  of  richer  ore  are  sepa- 
rated. The  weight  of  the  selected  ore  is  4  to  25  per  cent,  (average  10 
per  cent.)  of  the  total  mill-rock — i.e.,  for  900  hundred-weight  sent  to 
mill,  100  hundred- weight  are  reserved  as  rich  ore — and  has  a  market 
value  of  $30  to  $70  (average,  say,  $60)  for  its  contents  in  gold,  silver, 
and  copper.  The  proportion  of  silver  to  gold  is  highly  variable :  it 
ranges  from  one  to  ten  times  as  sauch  by  weight ;  there  may  be,  on  the 
average,  four  times  as  much  silver  as  gold.  The  proportion  of  copper 
is  also  variable ;  it  bears,  however,  generally,  an  approximate  relation 
to  that  of  gold  and  silver,  and  may  be  estimated  to  average,  in  the  total 
rock  from  mines  of  the  first  class,  3  to  4  per  cent.  Under  these  con- 
ditions, the  above  average  selling  price  of  selected  ore  ($60  per  ton) 
represents  an  assay  value  per  ton,  of — 

4.5  ounces  gold $93  00 

18  ounces  silver 23  40 

9  ijer  cent,  copper 18  00 

Total 134  40 


*  See  my  last  report,  pages  345,  346,  et  seq.—R.  W.  R. 

t  This  may  perhaps  be  open  to  question,  though  Colorado  experience  thus  far  goes 
in  the  main  to  support  the  assertion. — R.  W.  R. 
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The  only  smelting  establishment  purchasing  these  ores  in  Colorado 
pays  at  the  works  65  per  cent,  of  the  full  value  of  the  silver  and  copper, 
while  the  price  paid  for  the  gold  is  considerably  less,  though  it  rises 
with  the  quantity  of  gold  in  the  ore.  For  the  above  proportion  of  $93, 
gold,  per  ton,  only  about  35  per  cent,  of  its  assay  value  is  paid ;  this 
gives  for  the  gold  $32  80 ;  for  the  silver,  $15  20 ;  and  for  the  copper, 
$12 ;  or,  in  all,  $G0,  being  44  to  45  per  cent,  of  the  full  value. 

The  cost  of  transportation  of  the  ore  to  the  smelting- works  being 
reckoned  as  equal  to  the  cost  of  hauling  to  mill,  we  may  assume  the 
average  cost  of  the  ore  at  the  works  to  be  $6  x)er  ton. 

The  mill-rock  of  the  first  class,  remaining  after  the  selected  ore  is 
removed,  then  contains  an  average  of  about  1|  ounces  gold,  .800  fine, 
(20  per  cent,  silver,)  worth  $29  40  per  ton.  The  total  contents  in  gold, 
silver,  and  copper  average  about  as  follows,  per  ton : 

1.4  ounces  gold $28  94 

5.6  ounces  silver 7  28 

2.8  per  cent,  copper 5  60 

Total 41  82 


The  specific  gravity  of  this  mill-rock  is  about  2.9. 

The  specific  gravity  of  the  rock  from  veins  of  the  second  class  is 
usually  in  the  neighborhood  of  2.8.  There  is  here  no  selection  of  the 
best  pieces ;  the  whole  is  sent  to  mill.  The  copper  contents  seldom  ex- 
ceed 2  jjer  cent.  The  whole  valuable  contents  of  these  veins  is,  there- 
fore, estimated,  at  maximum,  per  ton — 

1  ounce  gold $20  67 

4.1  ounces  silver 5  33 

2  per  cent,  copper 4  00 

Total - 30  00 


The  amount  of  gold,  .800  fine  per  ton,  is  therefore  1.25  ounces,  or  $21. 

The  x)roportion  of  gold  in  the  concentrated  tailings  amounts,  as  has 
been  remarked,  to  10  to  15  (average  12^)  per  cent,  of  the  gold  escaping 
from  plates  and  dolly-tub.  If  the  stamp-mill  and  dolly-tub  extract  44 
per  cent,  of  the  gold  in  the  ore,  the  concentrated  tailings  must  be  only 
about  1.4  times  as  rich*  as  the  original  mill-rock,  while  the  proportion  of 
ore  (sulphurets)  in  it  is  4^  to  6  times  as  great. 

This  is  due  to  the  small  proportion,  in  the  concentrated  tailings,  of  the 
copper  ores,  which  are  the  chief  carriers  of  gold.  These  ores,  by  virtue 
of  their  deficient  hardness,  are  more  easily  reduced  in  the  battery  to 
very  light  slime,  and  thus,  together  with  the  finest  gold,  escape  the  sub- 
sequent concentration,  which,  not  being  x)receded  by  a  sizing  of  the 
particles,  can  only  save  the  clean  granular  portions  of  the  charge.  The 
result  is,  that  the  proportion  between  iron  pyrit6saud  copper  ore  in  the 
original  mill-rock  is  changed  by  the  concentration  in  favor  of  the  former. 
For  the  same  reason,  the  proportion  of  silver,  associated  with  the  cop- 
j)er  ores,  is  diminished ;  but  when  argentiferous  galena  is  present,  as  it 

*  That  is,  the  concentrated  tailings  amount  to  5  per  cent,  of  the  weight  of  origi- 
nal mill-rock,  and  contain  12^  per  cent,  of  (100 — 44=56  per  cent.)  the  gold  lost 
from  plates  and  dolly-tub,  or  7  i^er  cent,  of  the  original  contents  of  tho  mill-rock. 
Being  in  weight  5  per  cent.,  and  in  value  7  per  cent.,  they  are  1.4  times  as  rich  as 
the  original  mill-rock. — K.  W.  E. 
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generally  is,  tliere  is  a  compensatnig  gain  from  its  collection  in  the  con- 
centrate. 

The  concentrated  tailings  contain  little  or  no  free  gold ;  and  it  must, 
therefore,  be  inferred  that  their  contents  of  gold,  as  well  as  silver  and 
copper,  are  due  almost  entirely  to  the  pulp  which  was  not  adequately 
reduced  in  crushing.*  The  amount  of  gold  thus  enveloped  has  been 
given  above  at  about  15  per  cent,  of  the  total  gold  contents  of  the 
mill-rock.  The  concentrated  tailings  contain  7  to  8  per  cent.  The 
average  assay  value  of  concentrated  tailings  may  be  set  down  as  follows : 

From  mill-rock  of  the  first-class,  per  ton : 

2  ounces  gold $41  34 

6.5  ounces  silver 8  45 

1.9  per  cent,  copper 3  80 

Total 53  59 

From  mill-rock  of  the  second-class,  per  ton  : 

1.40  ounces  gold $38  94 

3.50  ounces  silver 4  55 

35  per  cent,  copper 70 

Total 34  19 


The  smelting  works  pay  for  tailings  of  these  grades,  respectively, 
about  21§  and  18^  per  cent,  of  the  assayed  gold  value,  and  G5  per  cent. 
of  the  assayed  silver  and  copper  value ;  or,  for  first-class  tailings,  gold, 
$8  96  ;  silver,  $5  50  ;  copper,  $2  48 ;  total,  $16  94  per  ton  ;  and  for 
second-class  tailings,  gold,  $5  36  j  silver,  $2  96  ;  copper,  46  cents ;  total, 
$8  78  per  ton. 

The  cost  of  hauling  from  the  mill  to  the  smelting  works  averages 
about  36  cents  jyev  ton. 

SUMMARY. 

The  economical  results  of  the  whole  mining  and  reduction  may  now 
be  presented,  according  to  the  foregoing  discussion,  as  follows,  calcu- 
lated upon  the  basis  of  1,000  hundred- weight,  or  50  tons  of  ore : 

For  veins  of  tJie  first  class : 

1.  Selected  ore. 

Sale  of  5  tons,  at$60 , $300  00 

Cost  of  mining  and  hauling 30  00 

Profit $270  00 

2.  Mill-rock. 

Stamp-mill,  (steam-power :) 
Yield  of  the  plates,  40  per  cent,  of  $29  40  for  45  tons,    529  20 

Mining  and  hauling,  at  $6  per  ton $270  00 

Crushing  and  amalgamation,  at  $3  84t 172  90 

442  90 


Profit 86  30 

*  Mr.  Reichenecker  ovidently  does  not  believe  in  any  cliemical  combination  of  the 
gold  in  the  sulphurets. — R.  W.  R. 
t  More  precisely,  $3  84.2 
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Pans  and  dolly-tnb : 

Yield  4  per  cent,  of  $29  40,  for  45  tons $52  92 

Expenses,  at  14  cents  per  ton 6  30 

Profit, $46  62 

Concentration  of  tailings : 

Sale  of  2.25  tons,  at  $16  94 38  12 

Cost  of  concentration,  at  $4  per  ton $9  00 

Cost  of  hauling,  at  36  cents  per  ton 81 

9  81 

Profit, 28  31 

Total  gross  projit  on  50  tons  rock 431  23 

Prom  this  must  still  be  deducted — 

Costs  of  administration,  say,  $1  08  per  ton $54  00 

Taxes,  say  18  cents  per  ton,  $9 9  00 

63  00 

Leaving  net  profit  on  50  tons  rock 368  23 

or  $7  'SQ  per  ton.  ==.- 

For  veins  of  the  second  class : 

1.  {Selected  ore,  none.) 

2.  MiU-rock. 

iStamp-mill,  (steam-power:) 
Yield  of  the  plates,  40  per  cent,  of  $21  for  50  tons.     $420  00 

Mining  and  hauling,  at  $6  per  ton $300  00 

Crushing  and  amalgamation,  at  $3.80*  per  ton,  190  10 

490  10 

Loss $70  10 

Pans  and  dolly-tub : 

Yield,  4  per  cent,  of  $21,  for  50  tons $42  00  •  ' 

Expenses,  at  14  cents  per  ton  of  mill-rock 7  00 

Profit '...        35  00 

Concentration  of  tailings: 

Sale  of  2.5  tons,  at  $8  78 21  95 

Cost  of  concentration  and  hauling,  at  $4  36, 10  90 

Profit 11  05 

Gross  loss  on  50  tons  rock 24  05 

To  this  must  be  added — 

Cost  of  administration,  say,  $1  04  per  ton 52  00 

Taxes,  say,  21  cents  per  ton 10  50 

62  50 

Giving  total  loss  on  50  tons  rock 86  55 

or  $1 73  per  ton.  =         —■ 

*  More  precisely, $3  80.2.  It  must  be  remembered  that  the  figures  of  expense  per  ton 
are  deduced  from  the  cost  per  50  tons.  Otherwise  these  fractions  would  be  absurd. 
Tlie  cost  of  crushing  and  amalgamation,  it  will  be  seen,  is  4  cents  less  for  second-class 
than  for  first-class  rock,  on  account  of  the  diminished  consumption  of  quicksilver. — 
E.  W.  E. 
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The  employment  of  water-power  instead  of  steam  effects  a  saving  in 
running  expense  per  50  tons  of  about  $84  50  in  crushing,  and  $2  at  the 
pans  and  dolly-tub,  or,  in  all,  $8G  50,which  would  reduce  the  loss  in  treat- 
ing second-class  rock  to  5  cents  on  50  tons,  or  practically  nothing. 

The  gross  receipts  from  rock  of  the  first  class  are  about  3G.24  per 
cent.,  and  from  rock  of  the  second  class  about  32.13  j^er  cent.,  of  their 
total  assay  value  in  gold,  silver,  and  copper. 

The  average  of  profit  determines  the  value  of  the  mine.  A  daily  pro- 
duct of  12^  tons,  or  an  annual  product  (reckoning  three  hundred  work- 
ing days  to  the  year)  of  3,750  tons,  employing  twenty  to  twenty-five 
stamps  of  the  average  weight  of  450  pounds,  and  run  by  steam,  repre- 
sents, for  veins  of  the  first  class,  all  the  rock  brought  to  grass  having  an 
average  assay  value  of  $50  80  per  ton,  an  annual  profit  of  $27,G20.  The 
capitalized  value  of  the  mine,  at  10  per  cent.,  would  therefore  be  about 
$276,000.* 

For  veins  of  the  second  class,  with  a  maximum  average  assay  value 
of  $30  per  ton,  it  appears  that  reduction  with  steam-power  entails  a  loss, 
while  in  water-mills  the  rock  about  pays  expenses.  The  ownership  of 
such  a  mine  is  therefore,  under  present  conditions,  not  profitable,  unless 
it  is  combined  with  complete  concentrating  works ;  though,  of  course,  it 
is  an  economical  benefit  to  the  community  and  the  country  to  keep  it 
going,  if  it  pays  only  expenses.  From  another  jDoint  of  view^  it  is  worth 
the  owner's  while  to  open  up  his  mine,t  as  its  value  will  thereby  be  in- 
creased when  more  favorable  conditions  occur,  such  as  the  reduction  of 
running  expenses,  by  the  fall  of  wages  and  prices  of  supplies,  or  the 
increase  of  the  yield,  by  the  introduction  of  more  perfect  methods  of 
concentration.!  These  ameliorations  must  necessarily  be  effected  at  no 
very  distant  day  in  Colorado. 

The  quantity  of  pyritic  gold  ores  annually  treated  in  Colorado  at  the 
present  time  probably  does  not  exceed  100,000  tons,  and  their  treatment 
in  the  manner  described  employs  directly  about  270  workmen  in  the 
mills  and  concentrating  works. 

AMALGAMATED   COPPER  PLATES.§ 

The  discovery  of  the  utility  of  amalgamated  copper  plates  in  the  treat- 
ment of  auriferous  rock  in  the  stamp-mill  has  so  simplified  and  cheapened 
the  metallurgy  of  gold  that  it  is  now  profitable  to  mine  and  reduce 
many  gold-bearing  ores  and  rocks  that  formerly  would  not  pay  the 
necessary  expenses  of  manipulation  by  the  old  processes  of  amalgama- 
tion in  arastras,  Chilian  mills,  amalgamators,  barrels,  etc.  By  the  aid 
of  the  plates,  in  a  majority  of  cases  it  is  made  unnecessary  to  submit  the 
ore  to  a  separate  and  distinct  amalgamation  after  the  operation  of  pul- 
verizing, with  all  the  attendant  expenses  of  handling,  loss,  wear  and 
tear  of  machinery,  power,  loss  of  quicksilver,  etc.  Instead,  the  amalgama- 

*  The  calculations  of  expense,  as  we  h'ave  seen,  include  a  liberal  allowance  for  interest 
on  capital  invested  in  machinery.  Nevertheless,  10  per  cent,  is  too  low  a  rate  for  the 
capitalized  value  of  the  mine,  since  this  capital  is  consumed,  and  should  -pay,  besides 
10  per  cent,  of  net  profit,  at  least  5  per  cent,  to  a  sinking  fund,  so  to  speak. — R.  W.  R. 

tThis  is  true  so  long  as  the  operations  do  not  materially  encroach  ux)on  the  reserves 
of  ore  ;  but  after  a  certain  time  the  "  development"  of  a  mine  means  its  j)rogressive 
exhaustion. — R.  W.  R. 

t  Or,  I  would  add,  the  possible  disclosure,  by  underground  workings,  of  better  grades 
of  ore  in  the  mine. — R.  W.  R. 

§This  treatise  on  the  copper  plates,  which  was  prepared  for  me  by  Mr.  Ti.  S.  Keith, 
is  introduced  here,  instead  of  earlier,  in  order  not  to  interrupt  ]Mr.  Reichenecker's  con- 
tribution, which  closes  at  this  j)oint. 
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tion  takes  place  in,  as  it  were,  the  same  apparatus  whicTi  effects  the  re- 
duction, and  in  a  practical  and  effectual  manner.  This  is  the  case,  of 
course,  after  the  gold  is  freed  from  its  matrix.  These  virtues  are  not 
claimed  in  the  case  of  ores  in  -which  the  gold  is  mineralized  (if  there  are 
any  such)  or  covered  by  substances  which  prevent  the  contact  with  quick- 
silver. 

The  principal  difficulty  with  which  the  millman  has  to  contend  is  the 
discoloration  of  the  surface  of  the  plate  by  oxides  or  various  insoluble 
metallic  salts,  when  it  is  so  necessary  to  keep  it  bright  and  free  from 
any  film  or  covering  preventing  the  easy  and  sure  contact  and  adhesion 
of  the  particles  of  gold  and  amalgam  as  the  pulp  passes  over.  A  new 
X)late,  then,  is  not  considered  in  "  taking  condition"  until  it  will  remain 
bright  for  at  least  some  hours  without  "  dressing."  With  most  plans  of 
preparation  this  desideratum  is  not  attained  before  a  firmly-adhering 
layer  of  gold  amalgam  has  attached  itself  to  the  plate,  which  usually 
takes  place  after  the  loss  of  much  gold,  labor,  and  time.  Silver-plated, 
and  even  gold-jplated  copper  plates  have  been  used,  but  have  not  met 
with  much  favor,  being  either  ineffectual  or  too  expensive.  The  fol- 
lowing-described plan  of  preparation  and  treatment  I  have  found  most 
effective,  and  at  the  same  time  inexpensive,  as  compared  with  silver- 
plating. 

Composition  i)lates  made  of  copper,  with  a  small  quantity  of  zinc,  have 
been  used.  Though  they  are  very  easily  kei)t  clean  and  are  effective, 
they  have  been  found  too  expensive,  as  they  are  easily  broken.  Their 
brittleness  is  caused  by  the  union  of  the  quicksilver  with  the  zinc  alloyed 
with  the  copper. 

The  conditions  necessary  to  be  observed  in  the  preparation  and  care 
of  amalgamated  copper  plates,  that  they  may  be  put  and  kept  in  most 
effective  order,  are,  these:  Quality  of  copper;  method  of  amalgamating 
the  plate 5  method  of  "dressing"  the  i)late;  purity  of  mercury ;  purity 
of  water ;  character  of  ore  or  rock.  In  selecting  the  plate,  take  only 
the  purest,  softest  copper,  free  from  dark,  rough  spots  of  iron,  etc.  The 
quality  known  to  the  trade  as  "braziers'  copper"  is  the  best  from  which 
to  select  the  pieces.  Do  not  take  that  which  has  been  rolled  with  special 
care  to  make  the  surface  smooth  and  hard,  as  that  will  not  absorb  the  quick- 
silver so  well  as  the  softer  and  consequently  more  porous.  It  is  best, 
for  efficiency  and  durability,  to  select  plates  weighingnot  less  than  three 
pounds  to  a  square  foot ;  thicker  is  better.  For  inside  plates  use  that 
which  is  two  or  three  times  as  heavy,  as  not  being  so  easily  bent  and 
torn  from  i^osition.  If  possible,  buy  copper  which  has  been  annealed 
subsequently  to  the  last  rolling.  If  not,  then  anneal  the  plates  by  ex- 
posing them  to  heat  on  the  under  side,  sufficient  to  ignite  sawdust  laid 
upon  the  ujjper  side.  This  may  be  done  over  a  blacksmith's  fire,  but 
more  handily  over  an  open  fire  of  wood  or  charcoal.  Be  sure  to  subject 
every  part  of  the  plate  to  the  heat.  This  will  soften  the  plate,  making 
it  more  porous,  and  consequently  capable  of  retaining  more  quicksilver 
and  amalgam  that  it  otherwise  would.  As  the  efficiency  of  copper 
plates  is  in  proportion  to  their  ability  to  hold  quicksilver,  this  point  must 
be  carefully  attended  to.  After  this,  straighten  the  plate  by  laying  it 
on  the  table  and  using  a  wooden  block  and  hammer.  Do  not  strike  with 
the  hammer  directly  on  the  plate,  but  interpose  the  block,  so  that  the 
face  of  the  copper  may  not  be  compressed  or  drawn  out  of  shape.  Fasten 
then  to  the  table  with  iron  screws,  or,  preferably,  copper  nails  long 
enough  to.  clinch  on  the  under  side  of  the  table.  In  either  case,  have 
the  heads  of  screws  or  nails  flush  with  the  face  of  the  plate.  Do  not  use 
brass  screws,  as  quicksilver  soon  penetrates  and  makes  brittle  the  heads, 
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SO  that  tliey  Tvill  not  hold.  The  minor  inequalities  may  now  be  removed 
by  the  use  of  the  block  and  hammer. 

Next  scour  the  plate  with  wood  ashes  and  fine  sand  or  tailings,  using 
a  scrubbing-brush  or  coarse  rag.  Bad  spots  may  be  scoured  with  the 
ashes  and  sand,  and  the  end  of  a  small  block  of  wood.  Continue  the 
scouring  until  the  coating  of  oxide  is  entirely  removed  and  the  bright, 
metallic  copper  exposed.  Caustic  soda,  the  concentrated  lye  of  the  shops, 
or  salsoda,  may  be  used  instead  of  ashes,  the  object  being  to  remove  all 
traces  of  oil  or  grease  by  action  of  alkalies.  After  washing  with  clean 
water,  apply  with  a  soft  brush,  or  swab,  a  solution  of  cyanide  of  potassium, 
say,  one-half  ounce  of  cyanide  to  a  pint  of  water.  The  plate  may  be  readily 
amalgamated  by  the  use  of  the  following  mixture  :  Fine  sand  or  tailings, 
powdered  sal-ammoniac,  equal  parts,  and  containing  a  small  quantity 
of  quicksilver  sprinkled  therein.  With  the  scrubbing-brush  and  this 
mixture  continue  the  scrubbing  until  all  parts  of  the  plate  are  amalga- 
mated. During  the  operation,  sprinkle  on  the  plate  as  much  quicksilver 
as  the  plate  will  absorb,  and  water  enough  to  make  a  thick  mud  of  the 
mixture.  1  have  used  lime  with  this  mixture,  but  cannot  say  that  the 
addition  is  of  any  special  benefit.  It  is  unpleasant,  to  say  the  least,  as 
ammonia  is  set  free  in  great  quantity.  Allow  this  mixture  to  remain  on 
the  plate  for  an  hour  or  so,  and  then  wash  it  off  with  clean  water  and 
the  brush.  Follow  with  the  soft  brush  and  cyanide  solution,  adding 
quicksilver,  if  the  plate  will  hold  it.  By  continuing  this  treatment  for 
three  or  four  rounds,  the  plate  will  be  found  to  have  taken  up  or  absorbed 
as  much  quicksilver  as  ordinarily  after  many  weeks'  running.  If  fine 
gold  amalgam  can  be  spared,  it  is  well  at  this  stage  to  rub  some  upon 
the  plate,  using  a  cloth  rubber  wetted  with  a  solution  of  sal-amoniac,  iu 
the  proportion  of  four  ounces  to  the  pint  of  water.  If  the  amalgam  be 
heated  and  rubbed  in  a  wedgewood  mortar,  so  as  to  insure  the  solution 
or  minute  diffusion  of  the  gold,  it  will  be  the  more  readily  attached  to 
the  plate.  I  have  used  silver  amalgam  in  the  place  of  gold  amalgam, 
with  excellent  results.  Silver  amalgam  can  be  made  asfollows :  Dissolve 
a  piece  of  silver — coin  will  answer — in  the  smallest  possible  quantitj^  of 
dilute  nitric  acid.  Heat  will  hasten  the  solution.  Dissolve  the  resulting 
crystals  of  nitrate  of  silver  in  water,  and  i^our  into  the  vessel  enough 
quicksilver  to  reduce  and  amalgamate  the  silver  in  the  solution.  This 
reaction  will  be  completetl  in  a  few  hours.  Wash  the  amalgam  with  clean 
water,  to  remove  all  traces  of  nitrate  of  mercury,  and  strain  to  remove 
the  surplus  quicksilver,  leaving  in  the  cloth  a  pasty  amalgam  of  very 
pure  and  finely-divided  silver.  .Use  this  as  directed  for  the  gold 
amalgam. 

The  rationale  of  this  plan  of  treatment  may  be  stated  as  follows  :  The 
first  scouring  removes  oxides  and  grease,  and  exposes  the  pure,  bright 
metal,  which  by  the  annealing  has  been  rendered  capable  of  holding  a 
comparatively  large  quantity  of  quicksilver  and  amalgam,  by  virtue  of 
its  porosity.  The  sal-ammoniac,  by  reason  of  its  property  of  dissolving 
oxides,  assists  the  amalgamation  by  keeping  a  bright  metallic  surface, 
allowing  the  quicksilver  and  amalgam  to  penetrate  the  copper,  filling  the 
minute  interstices,  and  combine  in  atomic  proportions,  so  as  to  form  an 
alloy  of  copper,  gold,  and  quicksilver.  Thus  the  air,  water,  and  vari- 
ous salts  are  kept  from  acting  directly  upon  the  copper,  preventing  the 
formation  of  oxide  and  carbonate  of  copper  to  coat  the  plate.  This  is 
accomplished  in  a  longer  or  shorter  period,  depending  upon  the  mode 
of  preparation  and  upon  the  richness  of  the  ore  and  the  ease  with 
which  the  gold  in  the  ore  maybe  amalgamated.  It  is  probable  that 
the  galvanic  current  due  to  the  contact  of  two  dissimilar,  metals  plays 
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an  important  part  in  influencing  the  chemical  reactions  and  assisting 
the  amalgamation  of  gold,  hut  as  its  exact  action  is  not  defined  it  is 
needless  to  discuss  the  point  in  this  article. 

The  point  aimed  at  in  this  plan  of  preparation  is  to  hasten  the  union 
of  a  sufficient  amount  of  gold  and  quicksilver  with  the  copper.  If  al- 
lowed to  take  place  slowly,  the  unavoidable  loss  of  gold  makes  the  ex- 
pense much  greater  than  if  forwarded  by  the  use  of  the  needful  amount 
of  amalgam,  before  running  any  ore  over  the  plate.  If  an  old,  well- 
used  plate  be  cut  or  broken  the  amalgam  will  be  found  to  have  pene- 
trated* perhaps  half,  and  in  some  cases  completely  through  the  copper. 

Corrosive  sublimate,  nitrate  of  mercury,  sulphuric  acicl,  and  common 
salt,  muriatic  acid,  sodium  amalgam,  cyanide  of  potassium,  and  other 
acids  and  salts,  have  been  used  in  amalgamating  copper  ;  but  though 
the  amalgamation  may  be  accomplished  in  some  cases  quite  easily,  the 
X^tlate  cannot  be  brought  to  a  good  working  condition  so  soon,  if  at  all, 
as  in  the  way  described. 

The  subsequent  treatment  of  plates,  amalgamated  as  described,  should 
be  varied  to  suit  the  circumstances  of  kind  and  quality  of  ore,  and 
purity  of  water.  Water  containing  carbonic  acid  discolors  plates  readily, 
forming  an  insoluble  coating  of  carbonate  of  copper.  Though  an  in- 
finitely thin  film,  it  is  sufficient  to  prevent  the  contact  and  adhesion  of 
gold  and  amalgam,  unless  in  particles  sufficiently  large  to  break  the 
coating.  The  worst  form  of  discoloration  of  plates  proceeds  from  the 
action  of  sul])hates  or  iron  and  copper  present  in  many  ores  :^rom  the 
natural  decomposition  of  the  pyrites.  The  addition  of  lime  to  the  water 
introduced  to  the  battery,  as  much  as  will  dissolve  therein,  will  neutralize 
the  carbonic  acid  and  decompose  the  sulphates.  It  may  be  necessary 
to  add  lime  to  the  ore  to  furnish  enough  to  react  on  all  the  sulphates. 

When  the  mill  is  in  operation  the  plates  should  be  "dressed"  every 
six  hours,  or  oftener,  should  they  become  discolored.  .After  stopping 
the  mill  and  washing  the  plates  with  a  stream  of  clear  water,  apply  with 
a  soft  brush  (a  whitewash  brush  is  handy)  some  of  the  solution  of  sal- 
ammoniac.  Allow  the  sal-ammoniac  to  remain  on  the  plate  a  few  minutes, 
wash  with  clear  water,  and  apply  with  the  brush  enough  of  the  solution 
of  cyanide  of  potassium  to  brighten  the  plate.  The  i)late  should  have 
upon  it  as  much  quicksilver  as  it  will  hold  without  gathering  in  drops 
or  running  off.  Experience  in  this  matter  will  teach  the  niceties  of 
manipulation  to  the  millman. 

It  is  essential  to  use  quicksilver  entirely  free  from  "  base  metals,"  such 
as  lead,  zinc,  tin,  copper,  etc.  The  presence  of  gold  and  silver  is,  of 
course,  desirable.  The  base  metals,  when  combined  with  quicksilver, 
oxidize  very  readily,  especially  when  the  amalgam  is  finely  divided,  ex- 
posing a  large  surface  to  the  action  of  water,  air,  and  other  oxidizing 
agents.  Thus,  with  impure  quicksilver  the  coating  on  plates  may  arise 
from  the  amalgam,  instead  of  the  copper  itself. 

To  test  the  purity  of  quicksilver,  put  a  small  quantity  on  a  sheet  of 
paper  while  dry;  if,  when  moved  upon  the  paper,  by  inclining  it  in 
various  directions,  a  film  adhering  to  the  i^aper  is  left  on  the  track, 
the  quicksilver  is  impure.  Another  test:  Put  a  half  an  ounce  or  so  in 
an  ordinary  iron  "gold  pan,"  and  by  a  quick  up  and  down  jerk  separate 
the  mercury  into  small  globules ;  if,  on  inclining  the  pan,  they  do  not 
readily  run  together,  the  sample  is  impure.  To  purify,  first  retort  the  quick- 
silver, and  add  to  it  after  retorting  a  few  ounces  of  dilute  nitric  acid,  • 
(acid,  one  part,  water,  three  parts.)  An  ordinary  acid  bottle  is  a  handy 
vessel  to  hold  the  mercury  and  acid,  as  it  may  occasionally  be  agitated 
to  hasten  the  purification  by  bringing  the  acid  in  contact  with  the  im- 
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purities.  The  acid,  by  reason  of  its  greater  affinity  for  the  base  metals, 
removes  them  by  forming  nitrates.  The  chemical  details  I  need  not 
enter  into  in  this  article.  Some  days  may  elapse  before  the  quicksilver 
becomes  purified.  Samples  may  be  tested  from  time  to  time  by  the 
plans  I  have  mentioned.  Before  using  the  quicksilver  it  should  be  re- 
peatedly washed  with  water  to  remove  all  traces  of  nitrates.  It  is  a 
good  plan  to  keep  a  supply  of  quicksilver  under  treatment,  putting  all 
which  has  been  used  into  the  bottle,  and  drawing  from  it  such  an 
amount  of  purified  as  may  be  wanted. 

A  stock  of  needful  chemicals  should  be  kept  at  the  mill.  The  follow- 
ing list  comprises  those  necessary  for  the  preparation  and  treatment  of 
plates  and  quicksilver :  Cyanide  of  potassium,  (fused,)  sal-ammoniac, 
(powdered,)  caustic  or  unslacked  lime,  caustic  soda  or  "  concentrated 
lye,"  and  nitric  acid,  (commercial  acid  is  sufficiently  pure.)  Cyanide  of 
sodium  may  be  substituted  for  cyanide  of  potassium  ;  common  salt  for 
sal-ammoniac ;  wood  ashes,  or  the  lye  therefrom,  or  sal-soda,  for  the 
lime  and  soda,  and  sulphuric  acid  and  saltpeter  for  nitric  acid.  These 
substitutes  are  but  "  make-shifts"  at  best,  and  consequently  should  not 
be  used  when  the  others  are  at  hand  or  can  be  procured.  It  is  well  to 
keep  ready  prepared  the  solutions  of  sal-ammoniac  and  cyanide  of  potas- 
sium in  well-stoppered  bottles.  The  cyanide  solution  being  especially 
liable  to  decomi)osition,  should  not  be  prepared  in  large  quantities  at  a 
time.  It  should  also  be  carefully  kept  and  labeled  as ])oison^  to  prevent 
accidents. 

THE  ABSORPTION  OF  SULPHUR  BY  GOLD, 

Mr.  William  Skey,  analyst  to  the  geological  survey  of  ISTew  Zealand, 
has  published  an  interesting  paper  on  the  absorption  of  sulphur  by  gold, 
and  its  effects  in  retarding  amalgamation.  While  investigating  the 
causes  of  the  reported  loss  of  gold  during  the  process  of  extraction  at 
the  Thames  gold  fields,  he  observed  that  much  of  this  loss  could  scarcely 
be  referred  to  any  of  those  causes  generally  supposed  operative  for  it. 
He  therefore  tested  the  actual  condition  of  the  natural  surfaces  of  numer- 
ous specimens  of  Thames  gold,  in  respect  to  their  behavior  with  mer- 
cury, and  examined  further  than  has  hitherto  been  done  into  its  com- 
portment with  several  of  those  substances  likely  to  be  associated  with 
it  in  a  natural  way. 

The  results  of  these  examinations  are  minutely  recorded  in  his  paper, 
and  the  following  short  abstract  of  them  is  taken  from  the  Loudon  Chem- 
ical News.    The  author  finds — 

1.  That  numerous  samples  of  bright,  clean-looking  gold,  of  all  degrees  of  fineness, 
refuse  to  amalgamate  on  any  part  of  their  natural  siu-faces,  though  taken  directly  from 
the  reef  and  untouched  by  hand. 

2.  That  on  such  surfaces  sulphur  is  always  jiresent. 

3.  That  native  gold,  or  gold  in  a  pure  state,  readily  absorbs  sulphur  from  moist  sul- 
phureted  hydrogen  or  sulphide  of  ammonium,  aud  absorbs  it  directly  when  admiuis- 
tered  in  boiling  water. 

4.  That  surfaces  so  treated  refuse  to  amalgamate,  though  no  apparent  change  can  be 
observed  in  their  aspect. 

5.  That  gold  so  affected  is  rendered  amalgamable  by  roasting  in  an  open  fire,  unless 
copper  is  present  to  the  extent  of  seven  per  cent.,  (or  perhaps  less,)  while  the  same 
eii'ect  is  produced  by  the  contact  of  cyanide  of  jjotassium,  chromic  aud  nitric  acid,  aud 
chloride  of  lime  acidified. 

.    G.  That  this  absorption  is  altogether  of  a  chemical  nature. 

7.  That  sulphates  of  iron,  in  presence  of  air  and  water,  decomposed  various  metallic 
sulphides  common  to  auriferous  reefs,  in  such  a  manner  as  to  liberate  sulphureted 
hj'drogen. 

The  action  of  8ulj)hureted  hydrogen  upon  gold,  in  rendering  it  non-araalgamable  when 
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placed  in  contact  ■with  mercury,  was  demonstrated  "witli  striking  effect  by  the  author 
before  the  members  of  this  society. 

From  these  results  the  author  has  been  led  to  suppose  that  a  large  area  of  the  natu- 
ral surfaces  of  native  gold  is  covered  with  a  thin  film  of  an  auriferous  sulphide,  and 
that  the  greater  part  of  the  gold  which  escapes  amalgamation  at  the  battery  is  repre- 
sented by  that  portion  of  this  sulphurized  gold  which  has  remained  iinabraded  during 
the  processes  of  milling  or  extraction  from  the  reef;  the  state  of  the  gold,  rather  than 
that  of  the  mercury,  therefore,  being  the  greatest  impediment  to  thorough  amalgama- 
tion. 

In  addition  to  these  results,  the  author  communicated  othei's  relative  to  the  effect  of 
solutions  of  sulphureted  hydrogen  and  sulphide  of  ammonium  iipon  platinum.  In 
rendering  it  non-amalgamable,  ho  believed  a  sulphide  of  the  metal  had  formed  in  each 
case,  since  chromic  acid  rendered  it  again  amalgamable.  He  also  stated  that  this  metal 
is  also  so  affected  by  ammonia  or  the  fixed  alkalies  that  it  will  not  amalgamate,  except 
in  presence  of  a  mineral  acid,  from  which  he  suspects  platina  is  capable  of  superficial 
oxidizement  when  in  contact  with  alkaline  substances,  even  at  common  temperatures. 
The  author  found  that  his  samples  of  gold  were  not  affected  by  the  alkalies  in  this 
manner,  ex<iei)t  in  the  case  of  one  from  Victoria,  a  singularity  from  which  was  argued 
the  presence  of  palladium  in  this  particular  samjple. 

SSIELTINa. 

The  treatment  of  tlie  first-class  selected  ores  is  effected  principally 
in  the  works  of  the  Boston  and  Colorado  Gold  Smelting  Company,  in 
Gregory  Gulch,  below  the  town  of  Black  Hawk.*  This  establishment, 
under  the  direction  of  Professor  N.  P.  Hill,  purchases  selected  ores  and 
tailings,  and  treats  them  for  the  extraction  of  gold,  silver,  and  copper. 
These  metals  are  obtained,  however,  in  the  form  of  "matte,"  consisting 
mainly  of  the  sulphide  of  copper  with  sulphide  of  iron,  and  containing, 
when  concentrated,  from  50  to  60  per  cent,  of  copper,  and  gold  and  silver 
in  varying  proportions,  generally  40  or  50  ounces  of  fine  gold,  and  from 
100  to  400  ounces  of  fine  silver  per  ton  of  matte.  In  this  form  it  is  shipped 
to  Swansea,  in  Wales,  for  further  separation  and  refining;  but  it  is  ex- 
pected that  the  necessary  additions  for  these  processes  Avill  be  made  to 
the  works  at  Black  Hawk,  and  that  the  whole  reduction  will  be  per- 
formed there. 

The  matte-smelting  here  employed  is  not  essentially  different  from 
the  European  method.  As  all  smelting  j)rocesses  require  to  be  con- 
ducted by  experts,  and  as  it  is  impossible  to  discuss  the  details  of  so 
complicated  and  technical  a  subject  in  a  general  report,  which  is  not 
intended  as  a  text-book,  a  mere  outline  of  the  successive  operations 
involved  in  matte-smelting,  as  practiced  in  Colorado,  must  here  suffice. 

The  ores,  as  they  ordinarily  occur,  (peculiar  cases  aside,)  consist  es- 
sentially of  iron  and  copper  pyrites,  with  a  silicious  gangue,  carrying 
from  3  or  4  to  10  or  12  ounces  of  fine  gold  per  ton,  and  silver  in  more 
variable  quantity — usually  2  ounces  of  silver  for  1  of  gold,  but  some- 
times much  more,  t 

In  the  smelting  process,  the  object  of  which  is  to  separate  the  copper, 
and  with  it  the  gold  and  silver,  from  the  earthy  gangue,  the  sulphur 
plays  an  important  part,  since  the  resultant  regulus,  or  matte,  is  to  con- 
tain the  copper  as  a  sulphide,  while  a  large  portion  of  the  iron  and  other 
foreign  elements  are  removed  in  the  slag.  An  excess  of  sulphur  brings 
too  much  sulphide  of  iron  into  the  regulus,  which  is  thereby  impover- 
ished in  quality  though  increased  in  quantity.  A  lack  of  sulphur  allows 
a  portion  of  the  copper  to  become  scorified,  or  taken  up  in  the  slag.    To 

*  This  description  of  tho  matte-smelting  process  is  condensed  from  the  report  of  Mr. 
J.  D.  Hague,  U.  S.  Geol.  Exp.  Fortieth  Parallel,  vol.  iii. 

t  General  average,  according  to  Mr.  Eeichenecker,  4.5  ounces  gold,  18  ounces  silver, 
and  9  per  cent,  cojjper. — K.  W.  E. 
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avoid  the  former  evil,  the  ores  are  roasted  to  expel  a  portion  of  the  sul- 
phur and  partially  oxidize  the  metals.  If  too  little  sulphur  is  left  after 
roasting  the  proper  proportion  can  be  restored  by  the  addition  of  raw  ore 
in  mixing  the  charge  for  smelting. 

The  proper  mixture  of  the  charge  demands  great  skill  and  judgment, 
and  an  intimate  knowledge  of  the  particular  material  under  treatment. 
The  proportions  must  be  such  as  to  secure  complete  chemical  reactions 
and  combinations,  and  to  avoid  certain  mechanical  evils.  For  instance, 
the  formation  of  a  liquid  slag  must  be  insured,  since  if  the  slag  is  too 
thick  it  will  prevent  the  complete  precipitation  of  the  regulus. 

The  principal  operations  at  the  works  consist  in  the  preliminary  prep- 
aration of  the  ores,  such  as  the  breaking,  weighing,  sampling,  and 
assaying  of  the  respective  lots,  roasting  of  the  hand-broken  ores  in 
heaps,  and  of  the  mill-tailings  in  reverberatories,  crushing  by  rollers  of 
the  roasted  ore,  smelting  to  regulus,  and  the  final  crushing,  packing, 
and  shipment  of  the  latter. 

The  ore,  when  first  received,  is  spalled  by  hand  to  the  size  of  a  man's 
fist,  or  somewhat  less,  and  carefully  sampled  for  assay,  in  the  following 
manner :  The  ore  is  shoveled,  for  removal  to  the  roasting-heap,  into 
barrows,  each  of  which  will  contain  200  pounds,  and  standing  balanced 
on  a  scale.  From  each  barrow,  or  alternate  barrow,  a  shovelful  is  taken 
and  reserved  as  a  sample.  When  any  given  parcel  of  ore  has  been  thus 
broken  and  weighed  the  accumulated  samples  are  taken  together  and 
suflicieutly  reduced  in  fineness  to  pass  through  a  IsTo,  4  screen,  (four  meshes 
to  the  linear  inch.)  The  material,  having  passed  through  this  screen,  is 
arranged  in  a  conical  pile  and  divided  into  quarters,  of  which  two,  diag- 
onally opposite,  are  taken  and  reduced  to  pass  through  a  No.  8  screen. 
These  screenings  are  again  quartered,  and  two  opposite  quarters  are  re- 
duced to  pass  a  No.  20  screen,  and  the  operation  is  repeated,  reducing 
the  fineness  to  that  of  a  No.  40  screen.  From  this  result  a  final  sample 
is  taken,  reduced  to  No.  80,  and  then  assayed  for  gold,  silver,  and  cop- 
per. Upon  this  assay  the  ore  is  paid  for,  according  to  the  established' 
scale  of  prices,  or  on  special  agreement. 

In  shoveling  the  ore  into  the  barrows  it  is  thrown  on  a  screen,  by 
means  of  which  the  finer  portion  is  separated  from  the  coarse  pieces  and 
reserved  for  covering  the  latter  when  laid  up  in  heaps  for  roasting. 

The  heap-roasting  in  the  open  air  is  a  slow  but  comparatively  cheap 
process.  A  single  heap  usually  contains  some  30  or  40  tons  of  ore,  and 
requires  five  or  six  weeks  for  the  operation.  A  bed  of  cord  wood,  about 
16  feet  square,  is  laid  as  the  base,  the  first  course,  of  thick  billets,  being- 
laid  directly  on  the  ground,  the  billets  parallel,  but  a  little  apart,  to  per- 
mit the  passage  of  air,  and  the  overlying  courses  being  laid  crosswise 
and  more  closely,  forming  a  bed  5  or  6  inches  in  height  and  requiring 
altogether  about  a  cord  of  wood  for  each  heap.  A  wooden  chimney,  9  or 
10  inches  square,  is  set  vertically  in  the  center,  passing  down  through  the 
bed  of  fuel  and  reaching  above  the  top  of  the  heap.  A  small  quantity 
of  charcoal  is  iDut  at  the  bottom  of  this  box-flue,  and  the  heap  is  ignited, 
when  ready,  by  setting  fire  to  the  coal.  The  ore  is  piled  upon  this 
foundation,  around  the  chimney,  the  larger  pieces  being  placed  inside, 
and  the  whole  covered  on  the  outside  with  a  layer  of  fine  stuff,  so  dis- 
posed as  to  control  the  rate  of  combustion.  If  this  is  too  slow  in  any 
part,  the  covering  can  be  opened  to  give  greater  draught;  if  too  rapid 
the  covering  is  made  closer.  The  only  attention  required  during  roast- 
ing is  directed  to  the  rate  of  combustion.  Too  rapid  a  rate  slags  or 
sinters  the  ore;  too  slow  a  rate  causes  imperfect  calcination,  or  may 
allow  the  fire  to  go  out  altogether,  involving  rehandiiug,  with  loss  of 
H.  Ex.  10 24 
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time  and  money.  To  break  the  ore,  weigh  it,  wheel  it  to  the  yard,  and 
lay  it  up  in  heaps,  costs  $2  30  per  ton.* 

Tailings,  owing  to  their  finely  i)ulverized  condition,  cannot  be  roasted 
in  heaps,  and  must  be  treated  in  calcining  furnaces,  of  which  there  are 
two ;  they  are  about  30  feet  long  by  10  feet  wide  inside.  The  fire-place, 
separated  from  the  hearth  by  a  bridge  about  15  inches  high,  is  at  one 
end  of  the  furnace,  the  flue  at  the  other  end.  The  bottom  is  flat,  con- 
.sisting  of  a  single  course  of  common  brick,  laid  on  a  solid  stone  or  rub- 
'  ble  foundation.  There  are  three  sections  of  hearth,  on  slightly  diiferent 
levels ;  the  first,  about  one-third  of  the  total  length,  and  farthest  from 
the  fire-place,  is  abont  4  inches  higher  than  the  middle,  which  is  in  turn 
about  4  inches  higher  than  the  section  next  the  fire-place ;  the  sides  are 
little  less  than  2  feet  high,  and  the  top  is  slightly  arched  from  side  to 
side.  In  one  side  of  the  furnace  are  six  small  doors,  through  which  the 
charge  is  introduced  and  stirred  while  in  the  furnace.  The  charge,  being 
put  in  the  end  most  remote  from  the  fire-place,  is  gradually  heated  on 
the  highest  hearth,  and,  as  the  charges  preceding  it  are  advanced,  it  is 
moved  on  to  the  next  hearth,  making  room  for  a  new  one,  and  so  on, 
until  on  the  third  or  lowest  hearth,  next  the  bridge,  it  is  subjected  to 
the  highest  heat.  Each  charge  consists  of  from  1  to  IJ  tons,  and 
three  charges  are  put  in  during  twenty-four  hours,  each  charge  re- 
maining on  each  hearth  nearly  three  hours.  While  in  the  furnace  the 
charge  is  constantly  stirred.  Two  men  are  required  on  each  shift  for 
each  furnace  5  and  one  cord  of  wood  is  consumed  in  twenty- four  hours. 
The  capacity  of  each  furnace  is  from  3 J  to  4  tons  per  day.  The  eosts  of 
treatment  arc  said  to  be  $5  per  ton.  Two  Gerstenhofer  or  Terrace 
furnaces  were  built  some  years  ago  for  calcining,  but  have  never  been 
satisfactorily  operated,  owing,  it  is  said,  to  the  poor  quality  of  the  fire- 
brick employed  for  the  terraces. 

The  ore  from  the  roasting-heaps  is  crushed  by  a  pair  of  Cornish  rollers, 
26  inches  in  diameter,  and  passed  through  a  Ko.  4  screen,  after  which 
'it  is  carried  to  the  smelting  furnace.  This  is  a  reverberatory,  resembhng 
those  employed  in  England  for  copper  smelting.  The  hearth  is  fourteen 
feet  long  by  9^-  feet  wide  inside,  of  oval  shape,  with  the  small  end 
nearest  the  stack.  The  foundation  is  stone,  with  a  vaulted  space  under 
the  hearth.  The  fire-grate  is  5  feet  by  4  feet ;  the  fire-bridge  18  inches 
high ;  and  the  space  between  the  fire-bridge  and  the  arch,  18  inches.  The 
arch  slopes  toward  the  hearth  at  the  opposite  end,  leaving  a  mean 
height  of  the  chamber  of  about  2  feet.  The  slag  is  removed  through 
a  working  door  near  the  stack,  which  stands  at  one  corner  of  the  struc- 
ture, connected  with  the  interior  by  a  flue,  A  cast-iron  skimming-plate, 
9  inches  thick  and  8  or  9  feet  long,  forms  the  sill  of  the  door.  The 
feeding  door  is  on  one  side  of  the  furnace,  opposite  the  tap.  The  slightly 
concave  hearth  slopes  toward  the  tap.  The  concavity  is  but  a  few  inches 
below  the  skimming  plate.  The  bottom  is  made  by  first  laying  upon  the 
prepared  foundation  a  flat  floor,  of  fire-brick,  about  two  feet  below  the 
surface  of  the  hearth ;  this  is  covered  with  a  layer  of  finely  powdered 
flint,  whicli,  after  strong  heating  for  several  days,  is  again  pounded, 
and  covered  with  another  layer  of  the  same  material  mixed  with  slag, 
the  sides  of  the  furnace  are  12  inches  thick ;  the  top  is  one  course  of 
brick,  set  on  end.    The  whole  structure  is  tied  together  by  means  of  tim- 

*  By  the  system  of  heap-roastiug,  the  snlphur  expelled  from  the  ores  is  of  course 
lost ;  Ror  arc  auy  means  for  utiliziu;^  the  sulphur  attached  to  the  rcverberatories.  The 
complete  process,  which  -will  doubtless  be  introduced  wheu  commercial  and  industrial 
conditions  warrant,  will  comprise  the  production  of  8uli)huric  acid,  for  sale,  or  for  use 
in  the  extraction  of  the  precious  metals. — K.  W.  E, 


METALLUEGICAL   PEOCESSES.  371 

bers  connected  by  iron  rods.  The  stack  is  54  feet  high,  27  inches  square 
at  the  top,  and  increasing  slightly  toward  the  bottom. 

The  charge  is  about  two  tons,  consisting  of  different  grades  of  cal- 
cined ore  and  tailings,  with  sometimes  a  little  raw  ore  or  some  rich  slags 
of  previous  meltings,  so  mixed  as  to  secure  the  desired  x)roportions  of 
silica,  iron,  copper,  sulphur,  etc.  Six  or  seven  hours,  and  sometimes 
more,  are  required  for  the  reduction  of  each  charge.  When  finished,  the 
slag  is  raked  out  through  the  skimming  door  and  cast  in  sand-molds ; 
these  are  broken  up  and  carefully  inspected  ;  the  portion  on  the  bottom 
which  shows  adhering  particles  of  matte  must  be  remelted ;  that  which 
is  sufficiently  poor  is  thrown  away.  The  matte  remains  in  the  furnace 
until,  after  repeated  charges — generally  four  or  five,  consuming  eight 
to  ten  tons  of  ore — about  a  ton  has  accumulated,  when  it  is  drawn  off 
through  the  tap  and  cast  iu  sand-molds.  Under  favorable  conditions 
each  furnace  may  yield  one  ton  of  matte  loer  day ;  but  this  is  above  the 
average.  If  made  from  the  best  ore,  the  matte  is  rich  enough  to  ship 
after  the  first  melting ;  but  the  greater  portion  is  not  up  to  the  standard, 
and  must  be  remelted.  Under  existing  conditions  it  is  desirable  to  pro- 
duce for  shipment  a  matte  that  contains  about  50  per  cent,  of  copper, 
with  40  or  50  ounces  of  fine  gold,  and  between  100  and  200  ounces  of 
fine  silver,  per  ton.  The  loss  in  smelting  for  the  production  of  matte 
is  said  not  to  exceed  5  per  cent,  of  the  assay  value  of  the  ore. 

Each  furnace  runs  night  and  day,  requires  two  men  constantly,  and 
four  when  charging,  and  consumes  daily  from  ten  to  twelve  cords  of 
wood,  costing  $6  per  cord.  The  matte  is  finally  broken  in  t»he  crusher, 
passed  through  the  rollers,  sewed  up  in  small  sacks  of  stout  canvas, 
and  shipped  to  Vivian  &  Co.,  of  Swansea,  Wales.  The  cost  of  pack- 
ages, handling,  freight,  commissions,  etc.,  not  including  that  of  furthei 
treatment,  are  stated  at  about  $120  per  ton  of  matte.* 

The  prices  paid  by  Professor  Hill,  previous  to  January  1,  1870,  are 
shown  in  the  following  schedule,  which  was  not,  however,  invariably 
adhered  to.  ^ 

Ounces  of  fine  gold,  per  Percentage  paid,  of  the  vahie 

ton  of  2,000  pounds.  of  the  gold  and  copper. 

10 60 

9 58 

8 55 

7 - 52^ 

6 50 

5 - 45 

4 40 

3 30 

2 20 

In  calculating  the  value  of  ore  according  to  the  above  scale,  the  ounce 
of  fine  gold  is  reckoned  at  $20,  coin,  and  the  unit  of  copper  at  $2.  The 
copper  unit,  however,  is  reckoned  on  the  English  ton ;  and  as  the  ores 
are  assayed  and  purchased  by  the  short  ton,  a  deduction  of  12  per  cent, 
is  made  on  the  copper  assay.  Thus,  if  an  ore  is  found  to  contain  8  per 
cent,  or  units  of  copper,  worth,  according  to  the  above  scale,  $16,  a  de- 
duction of  12  per  cent,  is  made,  to  adapt  it  to  the  English  ton.  More- 
over, the  copper  is  determined  by  wet  assay,  from  which  1^  per  cent. 

*  It  is  expected  that  the  value  of  the  copper  will  cover  this  cost,  and  like-svise  that  of 
the  subsequent  gold  and  silver  extraction,  leaving  the  value  of  the  gold  and  silver  as 
net  return  to  the  works  in  Colorado. — R.  W.  R. 
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is  to  be  deducted  for  working  loss,  so  that  if  the  percentage  of  copper 
contained  in  an  ore  does  not  exceed  1^,  no  account  is  taken  of  it  in  pay- 
ing for  the  ore. 

In  addition  to  these  rates  for  gold  and  copper,  the  silver  in  the  ore 
was  paid  for  at  the  rate  of  75  cents  per  ton,  after  deducting  from  the 
number  of  ounces  contained  per  ton  as  many  ounces  as  there  were  units 
of  copper — the  rule  of  the  Swansea  works.* 
Since  January,  1870,  these  works  have  raised  the  prices  paid  for  ores.t 
The  first  shipment  of  matte  was  made  from  these  works  in  June,  1868. 
Complete  statements  of  the  shipments  made  since  that  time  are  not 
available.  They  are  estimated,  up  to  the  close  of  1809,  at  about  25  tons 
of  matte  per  month,  containing,  on  the  average,  40  ounces  of  fine  gold, 
200  ounces  of  fine  silver,  and  40  per  cent,  or  800  pounds  of  metallic 
copper,  per  ton.  The  gross  value  of  these  metals  would  be  therefore 
about  $30,000  dollars  coin  per  mouth,  or  $570,000  from  the  date  of  be- 
ginning to  the  end  of  1869.| 

GENEEAL  EEYIEW. 

The  following  contribution  to  this  report,  from  the  pen  of  Mr.  A.  Von 
Schulz,  a  very  intelligent  and  well-educated  metallurgist,  of  Central 
City,  is  published  in  full,  as  interesting  and  suggestive,  though  it  cov- 
ers, in  some  particulars,  matters  already  touched  upon,  and  advances 
views  with  regard  to  the  metallurgical  api^lication  of  the  Colorado  coals, 
and  one  or  two  other  i^oints,  which  I  am  not  quite  prepared  to  accept, 
since,  though  plausible,  they  lack  experimental  proof,  so  far  as  I  am  now 
informed : 

According  to  the  occurrence  and  behavior  of  gold  in  these  ores,  they  are  classed  as 
decomposed  ores  and  sulpburets.  In  the  former  the  gold  is  disseminated  in  a  free  and 
metallic  state,  and  can  therefore  be  beneficiated  by  simple  amalgamation.  In  the  sul- 
phurets  the  greatest  part  of  the  gold  is  present  in  that  peculiar  form,  the  nature  of 
which  is  not  yet  sufficiently  defined.  When  in  this  state  it  cannot  be  extracted  by 
common  amalgamation. 

A  natural  consequence  of  this  geological  occurrence  was  the  introduction  of  stamp- 
mills  in  the  course  of  the  development  of  the  Territory.    With  these  the  gold  con- 


■*  The  complicated  system  of  prices,  perquisites,  and  deductions  employed  by  smelt- 
ers in  calculating  their  payment  for  ores,  is  justly  complained  of  by  the  miners,  as 
serving  merely  to  bewilder  the  seller  and  conceal  the  profits  of  the  buyer.  Many  items 
might  be  simplified  in  the  interest  of  fair  dealing.  The  theory,  however,  is  correct, 
that  the  prices  paid  for  ores  must  be  graduated,  not  merely  according  to  their  actual 
contents  in  valuable  metals,  but  with  reference  also  to  the  grade  and  character  of  ore, 
as  influencing  the  cost  of  reduction.  It  is  probable,  that  on  the  foregoing  schedule 
Professor  Hill  lost  something  in  the  purchase  of  the  lowest  grades,  and  made  it  up  on 
the  rich  ores.  Indeed,  he  would  doubtless  refuse  to  purchase  2-ouuce  gold  ores,  did 
he  not  require  them,  in  the  absence  of  cheaper  fluxes,  to  mix  with  the  others. — 
E.  W.  E. 

t  At  the  time  of  my  visit,  in  the  autumn  of  1S70, 1  was  told  that  no  regular  sched- 
ule was  followed.  I  heard  of  instances  in  which  $5  Tpev  ton  was  paid  for  tailings,  con- 
taining 1  to  IJ  ounces  of  gold.  The  developments  in  Grand  Island  district  having  made 
silver  ores  an  important  part  of  the  supply  of  the  works,  the  prices  paid  for  silver  had 
been  advanced,  possibly  to  prevent  shipments  of  ore  to  the  East.  For  100-ounce  silver 
ores,  80  cents  per  ounce  was  paid,  and  for  very  rich  ores,  as  high  as  $1  30  currency — a 
deduction  of  $5Q  per  ton  being  made,  however,  for  the  cost  of  reduction.  Probably 
these  works,  being  well  established  and  commanding  large  capital,  could  afford  to 
advance  prices  still  further,  if  competition  should  require  it ;  a  consideration  full  of 
warning  to  the  eager  jjrojectors  of  rival  establishments. — E.  W.  E. 

t  It  is  estimated  that  the  shipments  of  1870  amounted  to  520  tons — that  is  an  average 
of  ten  tons  weekly — worth  at  least  |170  per  ton,  or  $884,000  for  the  gross  value  of  the 
shipments  for  the  year.  This  estimate  appears  high  to  me,  but  it  is  pronounced  low 
by  those  who  are  in  a  better  position  to  judge ;  and,  as  official  returns  from  the  works 
are  not  available,  I  have  accepted  it.  The  increase  is  due  to  the  enlargement  of  the 
works  and  the  treatment  of  rich  Caribou  ores. — E.  W.  E. 
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tained  in  the  decomposed  ores  was  extracted  according  to  the  method  practiced  in 
California,  by  catching  it  on  amalgamated  copper  j)lates.  But  the  more  decomposed  ores 
were  extracted  from  the  mines  aud  the  more  sulphurets  took  their  place  in  depth  the 
more  this  method  appeared  insufficient  and  the  wan  t  of  a  better  one  for  the  purpose  became 
appai'ent.  This  caused  all  those  experiments  and  enterprises  which,  inaugurated  from 
1863  to  1866,  never  came  to  a  successful  conclusion.  Instead  of  imitating  the  old 
methods,  proved  successful  in  Europe,  new  ones  were  desired ;  instead  of  common  sense 
and  metallurgical  knowledge,  ingenious  schemes,  entirely  independent  of  scieutilic 
facts,  became  the  order  of  the  day.  It  was  only  natural  that  the  loss  of  the  enormous 
sums  invested  should  be  followed  by  depression.  Finally  the  old  stamp-mills,  with 
amalgamation  on  copper  plates,  were  reinstated,  or  the  mines  were  closed  until  proper 
methods  for  the  beneliciation  of  the  refractory  sulphurets  should  come  into  use.  On 
the  whole,  those  companies  which  chose  the  latter  course  have  acted  most  wisely ;  for 
although  the  cost  of  running  stamp-works  is  small,  they  must  be  decidedly  rejected, 
considering  them  from  the  stand-point  of  national  economy,  when  the  beneticiation  of 
rich  auriferous  sulphurets  is  desired,  as  hardly  30  to  40  per  cent,  of  the  gold  contained 
in  such  ores  is  saved  by  this  treatment. 

About  four  years  ago  Professor  Hill,  at  Black  Hawk,  commenced  smelting  the  sul- 
phurets into  copper  matte,  following  the  old  methods  universally  in  use  in  Europe.  He 
sends  this  product  to  England  for  the  separation  of  the  gold,  silver,  and  copper.  From 
the  first  hour  of  its  commencement  to  this  day,  the  enterprise  has  been  uniformly  suc- 
cessful, and  it  is  now  intended  to  enlarge  the  capacity  of  the  works  for  the  third  time. 
This  exerted  a  most  beneficial  influence  on  mining.  New  vigor  seemed  to  inspire  the 
whole  interest ;  and  the  tailings,  formerly  lost  from  the  mills,  have  since  been  caught, 
concentrated,  and  sold  to  the  smelting  works,  where  they  were  welcome  as  a  flux,  it 
being  impossible  to  get  lime  for  the  purpose  at  less  cost. 

As  a  drawback  to  enterprises  of  this  kind  for  the  beneficiation  of  the  sulphurets,  it 
is  urged  that  they  require  a  large  working  capital,  and  can  only  be  profitably  conducted 
on  a  large  scale.  But  this  is  rather  an  advantage  than  otherwise ;  for  large  enteri^rises, 
conducted  with  success,  benefit  directly  and  visibly  the  whole  community,  while  small 
smelting-works  hardly  ever  prosper  nowadays. 

The  greatest  advantage  of  the  smelting  method  over  the  mill  process  lies  in  the  fact 
that  by  it  almost  all  the  gold  and  silver,  as  well  as  the  cojjper,  contained  in  the  ores  is 
saved.  To  be  sure,  only  the  rich  ores  can  be  treated  in  this  way  at  present ;  but  as 
soon  as  Gilpin  County  is  connected  with  the  coal-fields  of  Colorado  by  rail  it  will  also 
pay  well  to  mine  the  less  rich  ores,  to  concentrate  them,  and  to  ship  them  to  the  smelt- 
ing-works. Stamp-mills  can,  of  course,  never  be  disj)ensed  with  altogether.  They  are 
the  cheapest  appliances  for  working  the  remainder  of  the  decomposed  ores  ;  and  in  the 
future,  after  the  introduction  of  a  rational  system  of  dressing-works,  they  will  serve 
for  the  beneficiation  of  the  tailings  from  the  dressing-works. 

About  a  year  since  another  method,  Plattner's  process  of  extracting  gold  by  chlorine 
gas,  was  introduced  in  Gilpin  County.  The  enterprise  being  limited  as  to  capital, 
and  the  process  hindered  by  the  other  metals  present,  it  has  so  far  given  satisfactory 
results  only  in  regard  to  the  fineness  of  the  produced  gold.  To  make  the  Plattner 
process  adequate  to  the  requirements  of  Colorado  sulphurets,  it  will  have  to  be  modi- 
fied by  adding,  after  the  roasting  and  chloriuation,  a  process  by  which  the  copper  can 
be  extracted  and  the  silver  separated  at  small  cost. 

To  render  more  valuable  the  ores  of  medium  grade  the  introduction  of  ore-dressing 
is  required.  Cylinder-crushers,  sieves  for  the  separation  according  to  size,  and  jiggers 
are  the  only  machinery  necessary;  and  in  case  of  the  scarcity  of  water,  that  supplied 
to  the  jiggers  can  be  used  over  and  over  again.  The  ore  should  not  be  crushed  finer 
than  to  a  size  of  2  millimeters.  The  tailings  should  be  treated  in  the  stamp-mills,  or 
in  large  arrastras,  which  can  very  well  compete  with  mills  on  a  large  scale,  and  have, 
besides,  the  advantage  of  a  higher  yield. 

Real  and  continuous  success  of  the  Gilpin  County  gold  mines  can  only  be  expected 
after  the  completion  of  the  railroad  to  Golden  City  and  its  coal-fields.  In  the  present 
state  of  metallargy,  the  lixiviation  with  sulphuric  acid  is  probably  the  cheai^est  and 
best  method  for  working  Colorado  gold-bearing  sulphurets.  If,  besides  the  reverbexa- 
tories  necessary  for  the  production  of  copper  matte,  a  blast-furnace  was  added,  for  lead- 
smelting,  the  silver  ores  from  Clear  Creek  County  might  at  the  same  time  be  treated 
either  thus  or  by  the  Patera  process,  according  to  their  larger  contents  in  lead  or 
pyrites. 

The  products  thus  gained  would  be  sulphur,  copper,  lead,  silver,  and  gold,  and  in  the 
lead- works  the  lead-matte  occurring  at  Golden  and  Boulder  Cities  might  also  be  profit- 
ably worked. 

After  the  establishment  of  such  a  work  those  petty  dissensions  between  the  different 
mining  companies,  which  at  present  hinder  so  much  the  development  of  the  Gilpin 
County  mining  interest,  would  also  cease.  Whenever  the  contemporaneous  execution 
of  the  four  processes  above  mentioned  is  insured,  and  this  in  the  coal-fields  and  among 
the  water-powers  between  Golden  and  Boulder  City;  when  that  region  is  connected 
■with  Gilpin  and  Clear  Creek  Counties  by  rail ;  when  the  Territorial  mining  laws  are 
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revised  and  improved ;  then  tlie  two  counties  mentioned,  with  their  great  abundance 
of  veins,  even  if  they  furnish  only  poor  or  medium  ores,  cannot  lail  to  reach  a  devel- 
opment such  as  is  known  to  very  few  districts  on  this  continent. 

DRY  OONCENTKATIGN. 

Colonel  G.  W.  Baker,  of  the  Central  City  Herald,  published  during 
the  summer  of  1870  a  series  of  articles  on  the  Colorado  treatment  of 
gold  ores,  which  aroused  considerable  feeling  throughout  the  Territory. 
So  for  as  their  exposition  of  the  losses  incurred  by  the  mill-process  is 
concerned,  they  appear  to  be  well-founded.  The  plan  suggested  as  a 
remedy  comprises  dry  crushing,  dry  separation,  and  chloridizing  roast- 
ing in  the  Stetefeldt  furnace,  with  subsequent  amalgamation.  For  the 
separation,  Krom's  dry  concentrator  is  proposed — an  excellent  machine, 
and  probably  the  best  of  that  class. 

The  following  account,  published  by  Colonel  Baker  in  July,  describes 
one  of  several  experiments  made  in  Gilpin  County,  with  a  view  to  test 
Krom's  machine  in  the  separation  of  pyrites  from  gangue. 

Herald  Office,  June  26, 1870. 
Gentlemen  :    Will  you  please  give  personal  supervision  to  the  separation  of  some 
mill  tailings  now  at  the  Lexington  mill,  the  separation  to  be  done  in  your  presence  by 
the  Krom  machine,  and  observe  the  inclosed  instructions,  and  report  according  to  the 
schedule  to 

Yours,  very  respectfully, 

G.  W.  BAKER. 
To  Messrs.  E.  E.  Burlingame,  A.  Yon  Schulz,  Assayers. 

LNSTRUCTIONS. 

1st.  From  the  pile  of  mill  tailings  procure  sufficient  samples  for  assay,  and  then, 
after  weighing  the  remainder,  see  it  passed  through  the  machine. 

2d.  Weigh  the  headings ;  assay  same  for  per  cent,  of  gangue ;  assay  same  for  gold  and 
silver. 

3d.  Take  sample  of  the  separated  tailings,  assay  same  for  metal  left ;  assay  same  for 
gold  and  silver. 

4th.  Sieve  the  sample  of  original  tailings  for  degree  of  finenes ;  assay  same  for  per 
cent,  of  metal ;  assay  same  for  gold  and  silver. 

Territorial  Assay  Opfice,  Central  City,  June  30,  1870. 

Dear  Sir  :  In  accordance  with  your  request  Mr.  Schulz  j)ersonally  sampled  the 
tailings,  weighed  the  lot,  (found  to  be  exactly  thirty  pounds,)  remained  whilst  they 
were  separated,  and  brought  away  the  headings  and  a  sample  of  the  separated  tailings. 
The  packages  were  numbered  as  follows : 

1st.  Package  of  mill  tailings. 

2d.  Package  of  machine-separated  headings. 

3d.  Package  of  machine-separated  tailiugs. 

The  following  is  the  result  of  tests  made  according  to  instructions  : 

1st.  44  65-100  i>er  cent,  of  the  mill  tailings  (package  No.  1)  passed  through  sieve,  120 
meshes  to  linear  inch,  or  14,400  to  the  square  inch ;  85  i)er  cent,  passed  through  sieve, 
80  meshes,  or  6,400  to  the  square  inch. 

2d.  An  acid  assay  of  sam]ile  (package  No.  1)  showed  contents  to  consist  of,  gangue 
matter,  58  3-10  per  cent. ;  pyritous  matter,  41  7-10  per  cent. 

3d.  Separated  headings  (package  No.  2)  weighed  9  7-10  pounds;  acid  assay  of  sam- 
ple resulted  in  leaving  8  2-iO  i)er  cent,  gangue;  pyritous,  91  8-10  per  cent,  of  mass. 

4th.  Machine-separated  tailings  (package  No.  3)  by  acid  assay  left,  of  gangue  mat- 
ter, 90  6-10  per  cent. ;  contained  pyritous,  9  4-10  per  cent. 

5th.  From  the  thirty  pounds  32  3-10  per  cent,  of  pyritous  matter  was  separated  by 
one  operation,  leaving  9  3-10  unseparated. 

assays. 

Assay  of  package  No.  1,  mill  tailings,  $6  20  gold ;  |4  81  silver— Total  $11 01. 
Assay  of  package  No.  2, machine  headings,  $22  83  gold;  $10  85  silver — Total  $36  68. 
Assay  of  package  No.  3,  machine  tailings,  a  trace  of  gold,  $1  76  silver. 
Yours,  resi:)ectlully, 

E.  E.  BURLINGAME, 
A.  VON  SCHULZ, 

Assayers. 
G.  W.  Baker,  Editor  Herald. 
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The  mill  tailings  operated  upon  as  above  wei-e  from  Eodericli  Dhu  ore,  of  low  grade 
milliug  quality.  Tlie  yield  is  reported  to  have  been  about  three  ounces  per  cord.  At 
seven  tons  per  cord,  the  result  per  ton  was  $8  57.  By  the  above  assay,  package  No.  1, 
there  was  left  in  the  tailings  $11  01  -pet  ton,  gold  and  silver.  If  the  tailings  represented 
the  whole  original  tons  of  ore,  it  would  show  that  the  mill  saved  considerably  less  than 
one-half  of  the  precious  metals.  There  are  two  considerations,  however,  which  ])revent3 
such  a  calculation.  The  first  is,  that  a  portion  of  the  original  ore  is  carried  off  in  sus- 
pension in  the  water.  Hence  the  number  of  tons  of  tailings  will  not  equal  the  number, 
of  tons  milled.  The  second  consists  in  the  fact  that  gold  is  also  thus  taken  off  in  sus- 
Ijension  by  the  same  water.  As  there  are  no  means  of  getting  at  either  of  these,  as  to 
quantity,  no  actual  statement  can  be  made  as  to  what  proportion  the  mill  did  save  of 
the  whole  value.  Suffice  it  for  our  purpose,  here  is  a  waste  represented  by  the  number 
of  tons  of  mill  tailings  worth,  in  precious  metal,  $11  per  ton. 

The  test  shows  an  exceeding  fineness  of  stamping  or  pulverization.  The  quantity  of 
l)erfectly  atomic  jjarticles  of  metal  would  most  likely  cause  a  loss  in  water  concentra- 
tion, using  the  utmost  care  and  best  contrivance,  of  not  less  than  40  or  50  per  cent,  of 
the  pyritous  matter.  The  preparation  of  ores  intended  to  be  concentrated  does  not  per- 
mit the  making  of  so  large  amount  gf  fine  particles,  heiice  the  separation  as  made  by 
Krom's  separator,  under  these  circumstances,  is  most  astonishing,  leaving  of  this  ex- 
ceedingly minute  matter  only  9-^  per  cent,  of  the  mass.  When  we  take  into  consider- 
ation the  fact  that,  although  this  last  amount  was  left,  it  carried  no  gold  whatever,  we 
get  at  a  just  appreciation  of  the  value  of  this  experiment.  All  the  metal  containinf/  gold 
icas  obtained  hij  the  separation.  That  which  was  left  in  the  mass  had  been  so  completely 
comminuted  that  no  gold  remained  associated  with  it.  This  is  a  fact  of  extraorciinary 
imjiortance.  When  it  is  considered  that  in  concentrating  sulphurets  of  silver  by  water, 
under  the  best  conditions,  a  loss  of  from  35  to  45  per  cent,  cannot  be  prevented,  the 
small  amount  in  value  of  silver  shown  by  assay  of  package  No.  3  dwindles  into  insig- 
nificance. 

The  assay  of  package  No.  2,  machine  headings,  shows  a  larger  value  in  gold  and  sil- 
ver than  the  assay  of  package  of  No.  1,  mill-tailings,  would  justify  by  $2  68.  How  this 
originates  we  cannot  say.  It  requires  but  a  small  particle  of  gold  to  be  present  in  the 
one  case,  or  absent  in  the  other,  to  make  a  large  dilfereuce  in  the  result,  comparatively. 
This  is  all  that  can  be  said  about  such  discrepancies.  The  facts  as  they  are  must  be 
taken  as  the  only  basis  obtainable  in  such  matters. 

The  results  may  be  summed  up — 

1st.  The  Krom  machine  separated  nearly  92  per  cent,  of  the  metal  from  the  mass,  and 
left  nothing  of  value. 

2d.  The  ore  operated  upon  was  in  a  condition  that  demanded  the  most  extreme  per- 
fection in  the  machine.    The  result  was  most  surprisingly  successful. 

This  experiment  was  tried  upon  tailings ;  that  is,  upon  material  the 
very  lightest  portion  of  which,  together  with  the  finest  free  gold  liable 
to  loss,  had  been  already  swept  away  by  water.  There  seems  to  have 
been  no  test  made  for  quicksilver  and  amalgam,  which  would  certainly 
be  present,  and,  by  its  superior  gravity,  increase  the  apparent  efficiency 
of  the  machine. 

With  regard  to  the  value  of  tailings  generally,  the  assays  have  been 
made  by  Messrs.  Burlingame  and  Yon  Schulz,  showing: 

Per  ton. 

Undressed  tailings,  45  samples,  average  value ., $27  S6 

Blanket  washings,  23  samples,  average,  value 59  33 

Dressed  tailings,  38  samples,  average  value 42  90 

Experiments  with  Krom's  concentrator  were  subsequently  made  upon 
ore  of 'the  second-class  (mill-rock)  with  the  following  results,  as  published 
in  the  Herald : 

L 

The  lot  prepared  for  separation  weighed  3,025  pounds. 

First-run  headings ,. , 996 

Second-run  headings 225 

Tailings 1,804* 

Total 3,025 
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ASSAYS. 

Gold.     Silver.     Total. 

Before  separation $24  80  $10  40  $35  20 

First  lieadiDgs 66  14  17  29  83  43 

Second  headings 47  12  17  57  64  69 

Machine  tailings 9  30  4  42  13  72 

lu  3;000  j)Ounds 37  20  15  60  52  80 

t- 

CALCULATION. 

Gold.     Silver.     Total. 

In  1,200  pounds  headings $38  96    $10  83    $49  79 

In  1,800  pounds  tailings 8  37        3  97      12  34 

II. 

Lot  of  milling  stuff,  second-class  ore,  5,600  pounds. 

Headings 767 

Tailings 4,833 

Total 5,600 

ASSAY  OF  LOT. 

Before  separation,  per  ton $25  37 

After  sei)aration 

Headings,  per  ton - 98  93 

Tailings,  per  ton 10  99 

ni.    . 

Pounds. 
Amount  operated  upon 5,540 

Headings 464 

Tailings 5,076 

Total ^ 5,540 

ASSAYS. 

Gold.     Silver.     Total. 

Ore,perton $10  33      $2  21    $12  54 

Headings,  per  ton 87  22      10  37      97  59 

Tailings,  per  ton 2  48        114        3*62 

IV. 

Pounds. 
"Weight  of  lot  treated 6,651 

Headings 1,310 

Tailings 5,341 

Total 0,651 

ASSAYS. 

Gold.  Silver.  Total. 

Ore,perton $42  37  $4  29  $46  66 

Headings .' 150  89  11.59  162  48 

TaiUngs 7  23  182  9  05 

V. 

Pounds. 
Weight  of  ore 6,210 

Headings 768 

♦TaUinga 5,"  442 

Total 6,210 
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ASSAYS. 

Gold.  Silver.  Total. 

Of  original  ore,  per  ton $16  53  $2  27  $18  80 

Of  Leadings,  per  ton 99  21  10  92  110  13 

Of  tailings,  per  ton 3  10  117  4  27 

These  experiments  indicate  the  usefulness  of  dry  concentration  where 
sufficient  water  cannot  be  obtained,  or  where  the  necessary  capital  for 
complete  separating- works  is  not  available.  But  they  do  not  prove  its 
superiority  to  the  modern  apparatus  in  which  water  is  scientifically  em- 
ployed— an  excellent  example  of  which  is  furnished  by  the  Wilson  & 
Cass  works,  in  Clear  Creek  County.  In  the  latter  works,  originally 
built  for  dressing  argentiferous  galena,  extraordinary  success  has  been 
obtained  in  the  concentration  of  poor  gold  ores ;  but  the  location  of  the 
establishment  is  such  as  to  necessitate  expensive  transportation  of  the 
ore.  A  serious  objection  to  dry  concentration  is  the  requirement  of  dry- 
stamping,  which  is  expensive  and  slow,  compared  with  wet,  or  of  care- 
ful drying  of  the  crushed  ore,  which  is  also  expensive.  The  subsequent 
use  of  the  Stetefeldt  furnace,  recommended  by  Colonel  Baker,  is  not  yet 
a  matter  of  practical  success  in  treating  gold  ores :  and  the  royalty 
charged  by  the  patentees,  as  well  as  the  great  capacity  of  the  furnace, 
operates  somewhat  against  its  introduction.  The  greatest  economy 
would  require  the  erection  of  large  furnaces,  and  these  could  only  be 
supplied  with  concentrated  ore  by  purchase,  there  being  no  single  com- 
pany in  Colorado  which  can  keep  a  Stetefeldt  furnace  running  with  its 
own  concentrated  ores.  In  other  words,  the  whole  reduction  business 
would  pass  into  the  hands  of  one  or  two  establishments,  as  is  now  the 
case  with  first-class  ores.  I  doubt  both  the  practicability  and  the  ad- 
visability of  such  a  revolution.  But  the  necessity  of  better  concentra- 
tion and  a  remodeling  of  the  present  system  I  do  not  doubt,  though  I 
believe  that  the  method  of  wet-stamping  and  amalgamation  will  not  be 
superseded.  I  should  add  that  in  Clear  Creek  County,  where  silver  ores 
are  treated  by  dry  crushing  and  chloridizing  roasting,  Mr.  Krom's  ma- 
chine has  been  for  some  time  in  successful  operation,  without  competi- 
tion. The  Central  City  Eegister  of  October  19  gives  the  following 
account  of  recent  experiments : 

The  Washington  mill  at  Georgetown,  one  of  the  largest  buildings  in  the  place,  has 
had  a  multiplicity  of  processes  and  managers  in  it  at  different  periods,  and  as  many 
failures,  so  that  the  people  learned  to  look  upon  it  with  a  superstitious  dread  when  any 
activity  in  the  way  of  work  was  started  up,  which  occurred  every  year  and  lasted  for 
about  a  month ;  the  people  would  say,  "  There  goes  another  bubble  that  will  soon  burst. " 
This  was  the  case  when  Krom's  dry  ore  concentrator  was  put  in  by  Mr.  Jacobs  in  1P69. 
and,  so  far  as  his  experiments  went,  it  proved  no  less  a  failure  than  previous  processes, 
Mr.  Bement,  one  of  the  owners  of  the  property,  came  to  Georgetown  last  spring  for 
the  purpose  of  determining  his  future  course  for  his  company,  in  reference  to  their  Col- 
orado investments.  He  found  the  machinery  in  good  condition,  and  determined  upon 
a  last  effort  to  make  the  Krom  separator  work  successfully  on  the  Georgetown  ores. 
He  has  devoted  the  entire  summer  to  his  experiments,  and,  with  the  aid  of  common 
sense  and  close  attention  to  his  work,  has  so  far  succeeded  that  the  two  machines  are 
kept  constantly  in  motion  on  ore  from  the  Terrible  lode,  and  to  all  appearance  doing 
the  work  well.  The  machinery  now  in  use  consists  of  a  Dodge  crusher,  with  Cornish 
rollers,  three  revolving  screens  eight  feet  long,  and  three  Krom  separators,  each  calcu- 
lated to  work  on  different-sized  particles  of  ore.  Four  men  do  all  the  work,  as  follows : 
One  engineer,  one  in  the  crushing-room,  one  tending  the  concentrators,  and  one  man 
of  all  work.  The  capacity  of  the  mill  is  eight  tons  per  day  of  ten  hours.  Ninety-seven 
tons  of  third-class  ore  have  been  sent  from  the  Terrible  lode  to  this  mill,  and  thirty- 
eight  tons  of  concentrated  ore  have  been  sent  to  Stewart's  works  since  they  commenced 
working  the  concentrators.  This  third-class  ore  is  dressed  down  two-thirds,  or  three 
tons  into  one,  at  a  cost  of  $10  per  ton  on  the  gross  weight.  An  actual  test  gave  the 
following  results  :  Ten  and  a  half  tons  of  third-class  Terrible  Company's  ore  yielded 
3  tons  860  pounds  of  concentrated  ore ;  five  tons  of  fourth-class  ore  yielded  by  the 
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same  process,  1  ton  and  1,216  pounds  of  concentrated  ore.  The  present  -working  of 
these  machines  is  not  very  close.  No  mineral  escapes  with  the  light  rock  or  waste, 
hut  a  portion  of  the  rock  goes  with  the  mineral.  This  manner  of  dressing  the  rock  is 
a  success,  as  will  be  seen  by  the  following :  Stewart  charges  for  reducing  this  class  of 
ore  $3b  per  ton ;  three  tons,  at  $35,  $105.  For  dressing  three  tons  into  one,  at  $10,  $30  ; 
reducing,  per  ton,  $35 ;  total,  $65  ;  a  saving  to  the  mine-owner  on  every  three  tons  of 
third-class  ore  of  $40.  So  far  this  process  is  a  success.  The  fact  must  not  be  lost  sight 
of,  however,  that  this  method  of  separation  can  only  be  applied  to  that  class  of  ores  in 
which  the.  silver  is  carried  by  the  heavier  minerals,  such  as  zinc  and  lead.  When  the 
sUver  exists  princiisally  as  a  sulphuret  the  process  cannot  be  worked  so  closely,  and 
hajjpily  does  not  need  to,  as  this  class  of  ore  is  rich  enough  without  concentration. 

SMELTINa  IN  SHAFT  FUKNACES. 

The  process  of  smelting  in  reverberatories,  as  employed  at  Professor 
Hill's  works,  is  acknowledged  to  be  expensive  in  fuel  and  labor,  but 
claimed  to  be  necessitated  by  the  nature  of  the  ores  and  fluxes. 
Several  attempts  have  been  made  to  smelt  in  cupola-furnaces,  but  most 
of  them  have  failed,  because  they  required  a  supjjly  of  galena,  which 
could  not  be  obtained.  It  is  a  prevalent  delusion  in  Colorado  that  im- 
mense quantities  of  galena  ores  can  be  had  by  calling  for  them ;  but  the 
demand  has  been  repeatedly  made  in  vain.  Even  the  galenas  of  Clear 
Creek  County  are  in  general  so  highly  charged  with  zinc-blende,  pyrites, 
etc.,  as  to  unfit  them  for  the  cupola. 

The  Western  smelting- works,  erecting  in  Black  Hawk,  at  the  time  of 
my  last  visit,  under  the  charge  of  Mr.  William  West,  a  practical  smelter, 
were  on  a  somewhat  different  plan.  The  ore  was  to  l3e  desulphurized 
without  crushing,  in  kilns,  such  as  are  used  in  the  manufacture  of  sul- 
phuric acid  from  pyrites,  then  melted  in  a  cupola-furnace,  producing  a 
matte,  which  was  to  be  recalcined  and  remelted,  for  concentration. 
The  final  separation  of  the  metals  was  to  be  effected  at  the  works,  sul- 
phuric acid  being  obtained  from  chambers  to  be  erected  in  connection 
with  the  kilns.  The  capacity  of  the  works  was  intended  to  be  ten  tons 
daily.  In  this  plan,  the  cupola-smelting  is  similar  to  that  effected  in  the 
copper-furnaces  of  Ducktown,  Tennessee ;  but  the  greater  proportion  of 
iron-sulphurets  in  the  Central  City  ores,  the  different  nature  of  the ' 
gangue,  and  the  more  serious  expense  occasioned  by  short  campaigns 
and  "  salamanders  "  render  the  undertaking  more  diificult  in  Colorado. 
The  furnaces  were  substantially  built ;  and  I  have  since  heard  of  a  suc- 
cessful commencement  of  operations.  The  experiment  is,  in  my  opinion, 
a  hazardous  one ;  but  I  do  not  undertake  to  say  it  will  fail  from  causes 
inherent  in  the  metallurgical  plan.  My  latest  news,  December  3, 
speaks  of  the  works  as  running  at  full  capacity. 

THE   COLORADO   COAL. 

The  most  significant  single  specimen  in  the  fine  array  of  minerals  at 
the  Denver  Fair  was  a  huge  block  of  coal,  said  to  weigh  five  and  a  half 
tons,  from  Marshall's  mine,  near  Golden  City.  Another  mine  (Murphy's) 
furnished  a  single  lump  weighing  two  or  three  tons.  The  Marshall  vein 
is  14  feet  thick,  of  which  13  feet  are  workable  coal.  The  question 
whether  this  coal  can  be  used  in  metallurgical  operations  is  an  import- 
ant one,  and  the  answer  is,  I  regret  to  say,  somewhat  doubtful.  The 
analysis  published  of  the  Marshall  specimen  (by  whom  made  I  do  not 
know)  gives  but  three  per  cent,  of  ash  and  three  per  cent,  of  water,  the 
rest  being  put  down  as  fixed  carbon  and  hydro-carbon.  Believing  the 
coal  to  be  lignite,  I  cannot  believe  it  to  be  so  nearly  anhydrous.  All 
lignites  contain  considerable  water  in  chemical  couibinatiou  j  and  I  fear 
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tliat  in  this  analysis  the  coal  was  merely  dried,  and  the  loss  in  weiglit 
set  down  as  water,  while  the  chemically-combined  water,  passing  off  in 
the  subsequent  distillation,  was  reckoned  with  the  hydro-carbon.  The 
error,  if  such  it  is,  is  a  vital  one.  The  water  in  lignites  not  only  decreases 
the  amount  of  actual  fuel,  but  by  evaporation  absorbs  heat  in  the  fur- 
nace ;  and  it  may  be  consequently  difficult,  or  even  impossible,  to  main- 
tain high  smelting  temperatures  with  such  fuel  economically. 

Some  experiments  already  made  have  resulted  both  ways ;  but  the 
fiivorable  results,  so  far  as  I  can  learn,  were  obtained  on  too  small  a 
scale  to  be  perfectly  satisfactory,  while  the  unfavorable  ones  may  possi- 
bly be  due  to  the  employment  of  the  ordinary  grates  and  fire-bridges 
used  for  wood,  which  are,  of  course,  somewhat  unsuitable.  Decisive 
tests  have  yet  to  be  made ;  meanwhile,  I  am  inclined  to  believe  that  the 
coal  can  be  used  successfully  in  gas-furnaces  with  regenerators,  and  per- 
haps not  otherwise.  One  thing  is  certain,  it  is  excellent  for  all  domes- 
tic purposes,  and  for  the  generation  of  steam  ;  and  I  hope  that  it  may 
soon  be  furnished  so  cheaply  as  to  supersede  wood  for  these  applica- 
tions. This  should  make  the  supply  of  wood  and  charcoal  for  furnaces 
last  much  longer  than  it  will  at  the  present  rate  of  consumption.  How- 
ever, it  should  be  added  that  there  is  no  lack  of  wood  in  the  Eocky 
Mountains.  The  trouble  is  that  it  speedily  thins  out  in  the  neighbor- 
hood of  towns  and  metallurgical  works ;  and  the  prices  of  labor  and 
hauling  are  such  as  to  make  it  expensive  when  brought  from  a  distance. 
I  hardly  think,  nevertheless,  that  the  prices  of  fuel  will  rise  beyond 
present  figures  at  this  place  for  some  time  to  come.  I  believe  Professor 
Hill,  at  Black  Hawk,  pays  from  $5  to  $7  per  cord  for  wood,  and  say  13 
to  15  cents  per  bushel  for  charcoal. 
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CHAPTEE    XII. 

THE  SPEED  OF  STAMPS  IN  COLORADO  AND  ELSEWHERE. 

The  question,  what  is  the  best  proportion  among  weight,  fall,  and 
speed  of  stamps,  is  one  which  has  not  yet  received  thorough  and  sys- 
tematic examination.  In  considering  the  economical  application  of 
stamping-machinery,  we  meet,  at  the  beginning,  with  serious  difficulties 
in  obtaining  accurate  data  for  comparison.  The  weight  and  fall  of 
stamps  vary  as  the  shoes  and  dies  wear  out ;  and  this  may  lead  to  a 
change  of  speed  also.  Moreover,  defects  in  engines,  boilers,  or  machi- 
nery for  the  transmission  of  power,  may  occasion  serious  losses,  which 
cannot  fairly  be  charged  to  the  arrangements  of  the  stamps  proper. 
Again,  the  capacity  of  stamp  mills  is  directly  dependent,  in  some  degree, 
upon  the  nature  and  extent  of  discharge,  fineness  of  screens,  and  other 
peculiarities  of  the  battery.  Finally,  the  hardness  and  tenacity  of  the 
rock  crushed  varies  so  much  that  comparisons  between  different  locali- 
ties cannot  be  implicitly  trusted.  The  safest  experiments  are  those 
made  in  the  same  mill,  by  changing  first  one  and  then  another  condition 
of  working;  but  this  is  seldom  possible  for  such  conditions  as  weight 
and  lift  of  stamps,  and  only  within  narrow  limits  for  their  speed. 

We  may  eliminate  questions  of  friction,  transmission,  and  generation 
of  power,  in  the  case  of  stamps,  by  measuring  the  power  actually  devel- 
oped by  their  fall.  Thus,  the  weight,  multiplied  into  the  fall  in  feet, 
and  the  number  of  drops  per  minute,  gives  us  exactly  the  number  of 
foot-pounds  exerted  by  each  stamp.  Dividing  by  33,000,  the  number  of 
foot-pounds  per  minute  in  one-horse  power,  we  have  the  horse-power 
per  stamp,  from  which  the  effective  power  of  the  whole  mill  maj^  be  ob- 
tained. Dividing  the  amount  of  rock  crushed  daily  by  the  effective 
horse-power,  gives  us  the  daily  amount  per  horse-power ;.  and  this  is  the 
best  measure  that  can  be  obtained  for  the  effectiveness  of  the  stam^^s. 
A  complete  discussion  of  the  subject  would  require  us  to  determine  the 
exact  influence  of  the  discharge,  etc.,  and  the  exact  resistance  offered  by 
different  classes  of  rocks,  for  both  of  which  points  the  data  are  wanting. 

Professor  J.  D.  Hague,  in  the  third  volume  of  the  United  States 
Geological  Exploration  of  the  Fortieth  Parallel,  gives  a  valuable  table 
of  the  operations  of  a  number  of  mills  in  Gilpin  County,  Colorado.  The 
discussion  of  this  table  leads  to  some  interesting  results,  which  I  shall 
briefly  set  forth.  I  give  a  portion  of  it,  rearranged  to  suit  the  object  in 
view,  and  furnished  with  additional  columns. 
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Belative  efficiency  of  certain  stamp-mills  in  Gilpin  County,  Colorado. 


Name. 


Kurd's 

Black  Hawk 

Eolar  Star 

Chicago 

Nesmith 

University 

Holbrook's 

Miley  &  Abbe's 

Sensenderfer 

Holman 

Bates 

Smith  &,  Parmelee 

Gregory  No.  1 

Star 

Karragansett 

Montana 

Pacific  National 

Gilpin  Company 

First  National 

OpMr 

Whitcomb's 

Quartz  Hill 

Blue 

Carondelet 

Gleason  &  Company  . . . 

Miley  &  Jolmson 

Delaware 

Perrin 

Lincoln 

Beloit 

Trust 

AVinnebago 

Eureka 

Totals 

Niunerical  averages. 
Dynamical  averages 
Gross  averages 


656 


19.88 
19.88 
19.88 


S-a 


660 
850 
425 
450 
550 
500 
500 
584 
450 
400 
425 
550 
850 
500 
750 
750 
600 
500 
000 
500 
430 
550 
700 
350 
650 
500 
500 
450 
600 
625 
450 
700 
500 
450 


396, 110 


603.  83 
603.  83 
580.  27 


14 
14 
14 
14 
14 
15 
14 
12 
12 
12 
12 
14 
14 
12* 
14 
12 
12* 
16 
14 
14 
13 
16 
8 
12 
15 
12 
12 
12* 
13 
14 
16 
14 
15 
15 


15.34 
13.53 
13.41 


30* 

15 

30 

40 

35 

30 

30- 

28 

34 

22 

30 

35 

16* 

40 

30 

40 

35 

32* 

28 

30 

32 

22 

40 

50 

27 

40 

26* 

45* 

23* 

24 

28* 

25* 

30 

25 


29.  69 
28.31 
30.82 


14.0 

27.0 

10.8 

13.5 

13.2 

8.1 

6.6 

12.4 

9.2 

3.2 

3.1 

17.0 

9.6 

7.3 

31.8 

27.2 

15.3 

11.6 

22.3 

12.7 

5.4 

5.9 

6.8 

6.4 

5.3 

9.7 

5.9 

11.6 

6.4 

6.1 

18.0 

11.3 

7.7 


383.0 


0.58 

0.58 

11.60 


5^ 


is 

«>  o  fc 

a  -.2 


17 
30 
15 
15 

17-J* 
llA* 

Hi* 

26 
15 

n 

22i 
13 
7i 
37J 
33i* 
22.^ 

11?!* 

22| 
18| 

7 

i2r 

21 
7 

19" 
13 

16J* 

12** 

20i* 

15 

12 


537 


0.82 

0.82 

16.27 


1.21 
1.  U 
1.38 
1.11 

1.32 
1.41 
1.73 
2.10 
1.62 
2.34 
2.43 
1.32 
1.35 
1.03 
1.18 
1.24 
1.47 
0.98 
1.01 
1.47 
2.12 
1.19 
1.84 
3.  .30 
1.31 

1.  9G 

2.  SO 

1.42 

1.96 
1.08 
1.10 
1.32 
1.55 


51.16 


1.55 
1.40 
1.55 


I  liave  taken  from  the  report  the  names  of  mills,  number  of  stamps 
running,  weight  of  Stamps,  fall  in  inches,  number  of  drops  per  minute, 
and  tons  of  ore  crushed  per  day.  To  these  columns  I  have  added  one 
giving  the  total  horse-power  developed  and  one  giving  the  tons  of  ore 
crushed  daily  per  horse-power  developed.  These  figures  are  obtained 
by  separate  calculations  for  each  mill.  At  the  bottom  of  the  table  cer- 
tain totals  and  averages  have  been  added.  The  total  number  of  stamps 
explains  itself.  The  total  weight  is  arrived  at  by  multiplying  the  num- 
ber and  weight  for  each  mill,  and  then  aggregating  these  products.  The 
total  horse-power,  again,  is  a  simple  addition.  The  methods  of  obtain- 
ing averages  require  more  detailed  comment.  In  several  columns  the 
niimerical  differs  decidedly  from  the  dynamical  average ;  thus,  if  we 
multiply  the  number  of  stamps  in  each  mill  by  their  fall,  add  these  pro- 
ducts, and  divide  the  sum  by  the  total  number  of  stamps,  we  obtain  a 
numerical  average  of  the  fall  ,•  and  a  similar  process  gives  us  a  numerical 
average  of  the  number  of  drops  per  minute ;  but  if  we  should  attempt 
to  deduce  from  the  total  number  of  stamps,  their  average  weight  and 
(numerical)  average  fall  and  speed,  the  total  horse-power  developed,  we 
should  obtain  a  result  different  from  that  which  is  arrived  at  by  simply 

*  Estimated,  generally  from  maxima  and  minima  given.    Thus  15  to  20  is  put  at  17  J. 
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adding  the  totals  given  in  the  column  of  horse-power  developed.  The 
reason  is  obvious.  In  taking  a  merely  numerical  average  we  leave  out 
of  account  the  weight  of  the  different  stamps ;  it  is  therefore  necessary 
to  multiply  the  number  and  weight  of  stamps  of  each  mill  into  the  drop 
and  to  divide  the  sum  of  these  products  by  the  aggregate  weight  of  all 
the  stam]3s  of  all  the  mills.  In  calculating  the  average  speed  the  drop, 
as  well  as  the  number  and  weight,  must  be  included.  This  can  be  best 
illustrated  by  an  example,  comprising,  for  the  sake  of  simplicity,  only 
two  mills.    I  take,  almost  at  random,  Nos.  2  and  11  from  the  table,  viz: 

BlacJc  HawJc :  60  stamps,  850  pounds,  14  inches,  15  drops,  27  horse- 
power. 
Bates  :  8  stamps,  425  pounds,  12  inches,  30  drops,  3.1  horse-power. 
The  totals  would  be  68  stamxDS,  54,400  ipounds,  and  30.1  horse-x)ower. 
The  numerical  averages  are  obtained  as  follows : 
^aZL— 60x14=840 
8x12=  96 

68  936    Average  fall,  13.76  inches. 

S^eed.— 60x15=  900 
8x30=  240 


68  1,140    Average  speed,  16.76  drops  per  minute. 

13.76 
But  these  averages  would  give  us  54,400  x     '     x  16.76  -^  33,000  = 

31.68  horse-power,  whereas  the  aggregate  horse-power,  as  we  know  by 
calculating  it  separately  for  each  mill,  is  30.1  horse-power. 
The  dynamical  averages,  on  the  other  hand,  are  obtained  as  follows : 
Fall.-60  X  850  =  51,000  51,000  x  14  =  714,000 

8x425=  3,400  3,400x12=  40,800 


54,400  754,800 

Average  fall  =  754,800  4-  54,400  =  13.87  inches. 

8^eed.—7U,000  x  15  =  10,710,000 
40,800x30=  1,224,000 


754,800  11,934,( 

Average  speed=ll,934,000-^  754,800=15.81  drops  per  minute. 
If  no  w  we  calculate  the  total  horse-power  upon  these  dynamical  averages, 
13  87 
we  have  54,400  x  ^^  X  15.81-^33,000=30.1  horse-power,  which  agrees 

with  the  total  from  the  table. 

A  third  set  of  averages,  which  I  call,  for  convenience,  gross  averages, 
is  obtained  by  disregarding  the  number  as  well  as  the  weight  of  stamps, 
and  considering  only  the  number  of  mills.  Thus,  in  the  case  just  giveli, 
the  gross  averages  would  be  637.5  i^ounds,  13  inches,  and  22.5  drops. 
This  has  little  value  for  accuracy ;  but  it  is  the  usual  manner  in  which 
casual  observers  estimate  the  matter,  and  it  shows  what  is  the  fashion 
or  prevailing  custom  among  owners  of  mills.  Bearing  these  distinctions 
in  mind,  we  have  the  following  results,  based  on  a  comparison  of  thirty- 
three  mills : 

Total  number  of  stamps,  656 ;  average  number  in  each  mill,  19.88 ; 
total  weight  of  stamps,  396,110  pounds;  average  weight,  003.83  pounds ; 
average  weight  reckoned  by  mills,  without  reference  to  their  size,  580.27 
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pounds ;  average  fall  in  inches,  reclvoned  from  the  number  of  stamps 
only,  15.34;  average  fall  in  inches,  reckoned  from  the  number  of  mills 
only,  13.41 ;  average  fall  in  inches,  reckoned  from  number  and  weight 
of  stamps,  or  average  fall  of  the  average  stamp  of  603.83  pounds,  13.53 ; 
average  speed  by  stamps,  29.69  drops  per  minute ;  average  speed  by 
mills,  30.82  drops  per  minute;  average  speed  of  the  average  603.83- 
pouucl  stamp,  falling  13.53  inches,  28.31  drops  per  minute;  total  horse- 
power developed,  383;  average  per  stamp,  (obtained  by  dividing  by  the 
total  number  of  stamps,)  .58 ;  horse-power  developed  by  the  average 
stamp  at  average  fall  and  speed,  (ca-lculated from  the  dynamical  averages,) 
.58,  which  necessarily  agrees  with  .the  foregoing;  average  per  mill, 
11.60  horse-power;  total  number  of  tons  crushed  daily,  537;  average  per 
stamp,  .82 ;  average  per  mill,  16.27 ;  total  number  of  tons  crushed  by 
the  development  of  thirty -three  horse-powers,  one  in  each  milj,  51.16 ; 
average  per  mill  or  stamp,  numerically,  1.55 ;  actual  daily  x^roduct  per 
horse-power  developed  by  the  average  stamp,  1.40  tons.  These  figures 
admit  of  further  profitable  discussion. 

The  difference  between  the  gross  and  dynamical  averages  of  weight 
of  stamps  indicates  that  the  larger  mills  carry,  on  the  whole,  heavier 
stamps.  The  difference  between  the  gross  and  dynamical  averages  of 
fall  is  slight,  while  both  of  these  are  considerably  less  than  the  numer- 
ical average,  showing  that  the  larger  mills,  on  the  whole,  adopt  a  greater 
fall  than  the  gross  average,  but  the  greater  aggregate  weight  of  metal 
in  the  smaller  mills  nearly  restores  the  dynamical  average  to  the  pre- 
vailing fashion,  as  shown  by  the  gross  average.  The  differences  in  the 
averages  of  speed  are  more  difficult  to  explain.  It  appears  that  30.82 
drops  per  minute  is  the  fashion,  and  that  the  few  large  mills  running 
at  15  and  16  do  not  reduce  the  numerical  average  below  29.69.  But 
when  the  fall  is  taken  into  consideration,  it  appears  that  the  slow-run- 
ning stamps  (as  might  be  expected)  drop  further,  thus  increasing  their 
effect,  and  reducing  the  real  effective  average  speed  to  28.31  drops  per 
minute.  The  difference  between  the  dynamical  and  numerical  averages 
of  daily  product  per  horse-power  shows  that  the  mills  developing 
less  than  11.6  horse-power  crush,  on  the  whole,  slightly  more  in  pro- 
portion than  those  of  greater  capacity;  but  iu  view  of  the  very  great 
variations  in  the  final  column  of  the  table,  this  residual  difference  is 
comparatively  insignificant,  and  it  may  be  assumed  that  deficiencies 
in  economy  are  pretty  equally  divided  between  the  two  classes.  If  the 
matter  turned  upon  the  daily  management  only,  the  larger  mills  being 
presumably  under  more  skillful  management,  might  be  called  upon  to 
show  better  results;  but  the  conditions  here  discussed  are  mainly  those 
of  original  construction ;  and  some  of  the  largest  mills  in  this  table  are 
among  the  oldest  and  the  worst. 

How  far  is  this  exhibit  invalidated  by  the  conditions  of  discharge, 
size  of  screens,  etc.,  and  hardness  of  rock,  not  included  in  it  ?  By  the 
former,  I  think,  not  to  any  great  extent,-  as  it  may  safely  be  assumed 
that  these  conditions  have  been  made  as  favorable  in  every  case  as  the 
form  of  the  battery  and  the  necessities  of  amalgamation  will  allow,  and, 
moreover,  that  the  mortars  and  screens  are  of  one  general  pattern,  the 
California  high  mortar  not  being  in  favor,  and  Russia  iron,  punched, 
being  preferred  to  wire  screens,  and  slits  to  needle-holes.  Variations  in 
the  diameter  of  shoes  are,  I  must  confess,  more  common,  and  consti- 
tute an  element  which  I  have  disregarded  only  because  the  data  are 
wanting.  But  this  element,  if  included  in  the  discussion,  would 
strengthen  the  conclusions  arrived  at,  since  the  mills  having  the  largest 
diameter  of  shoe,  as  the  Black  Hawk  and  Gregory,  which  have  9-inch 
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shoes,  do  not  reacli  on  that  account  even  the  average  efficiency.  It  may 
be  inferred,  therefore,  that  in  crushing  average  quartz  the  conditions  of 
weight  and  speed  are  more  influential  than  slight  variations  in  the 
crushing  surface. 

The  hardness  of  rock  is  a  serious  disturbance  to  the  calculations. 
Surface  rock  dilTers  considerably  from  the  deep  quartz  in  this  respect, 
and  doubtless  affects  unfavorably  the  apparent  results  of  the  larger 
mills.  It  should  be  distinctly  understood,  therefore,  that  the  general 
conclusions  deduced  from  the  table  at  the  beginning  of  this  chapter  are 
modified  by  special  conditions.  If  any  mill  shows  a  considerable  de- 
parture from  the  average  effectiveness,  it  is  fair  to  inquire  what  kind 
of  rock  it  is  crushing  before  concluding  that  its  superior  or  inferior 
capacity  is  due  to  the  weight,  drop,  and  speed  of  the  stamps. 

With  these  qualifications,  we  may  assume  that  the  average  or  normal 
stamp  of  Colorado  weighs  about  600  pounds,  drops  about  13.5  inches, 
about  28  times  a  minute,  and  crushes  82  tons  daily,  or  about  1.4  tons 
per  horse-power  developed.  This  is  probably  less  than  the  average  effi- 
ciency, measured  in  the  same  way,  of  California  stamps.  It  is,  indeed, 
somewhat  in  excess  of  the  estimate  of  Mr.  Ashburner,  whose  observa- 
tions some  five  years  ago  led  him  to  fix  upon  1.25  tons  daily  per  horse- 
power, as  the  average  result  of  the  stamp-mills  of  California,  but  im- 
provement of  construction  since  introduced  have  increased  their 
capacity. 

The  mill  at  Lone  Pine,  Inyo  County,  (p.  22  of  my  last  report,)  is  said 
to  crush  per  horse-power,  daily,  3.81  tons,  with  650-pound  stamps,  drop- 
ping 8  inches,  60  times  per  minute. 

The  table  of  quartz  mills  in  Tuolumne  County,  California,  (16.,  p.  26,) 
gives  the  following  results  when  reduced : 


Name  of  mill. 


O 

-=)  a 


4)  to  a 
»  s-<  a 


CO 

w 


^  S  i: 
'«  S  53 

Poo 


Clio 

Eagle 

Golden  Rule... 

Knox  &  Co 

App 

Heslep 

Trio 

Mooney  &  Co . . 
Oliver  &  Harris 

Eeist 

Eawhide 

Patterson 

Musser 

Soulsby 

Starr  King 

Gilson 

Grizzly 

Bonita 

Consuelo 

Monitor 7.. 

HazleDell 

Shanghai 

Hunter 

Sell  &  Martin.. 

Nonpariel 

Burns  «fe  Co 

Rattlesnake 


500 
500 
750 
500 
600 
500 
400 
800 
600 
500 
600 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 


60 
SO 
70 
65 
80 
60 
60 
40 
65 
55 
70 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 


6 
6 
6 

6 

7 

8 

10 

9 

8 


10 


1.65 
1.48 
1.26 
1.62 
2.20 
1.51 
1.24 
2.06 
1.13 
2.16 
1.47 
1.24 
1.65 
1.24 
1.65 
1.65 


,65 
,65 
,65 
,65 
,65 
,65 
,65 
37 
,65 
1.65 
1.65 
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The  stamp-mills  of  Sutter  Creek  miniag  district,  in  Amador  County, 
California,  {lb.,  p.  34,)  show,  by  a  similar  calculation,  the  following  re- 
sults : 


Name  of  mill. 


<w 

'^-|  t-i 

o.S  • 

O  o  . 

4=  C^ 

Height 
drop 
inches 

650 

76 

9 

500 

79 

9* 

500 

75* 

9* 

450 

79 

9 

600 

70 

11 

600 

70 

11 

600 

74 

9 

goo 


Eureka 

Badger 

Eose ^ 

Lincoln  Mill 

Mahony  Brothers 

Mahony 

Keystone 


1.67 
1.18 
1.46 
1.48 
1.14 
1.07 
1.59 


The  table  of  quartz  mills  in  Eldorado  County,  California,  {lb.,  p.  37,) 
yields,  under  discussion,  the  following  results  : 


Name  of  mill. 


«+-! 

=tH  H 

=«  d 

O 

O  (D 

o.S  . 

Number 
drops  p 
minute 

Height 
drop 
inches 

500 

75 

8 

300 

75 

8 

600 

75 

10 

665 

80 

9 

650 

70 

9 

400 

65 

9 

400 

80 

9 

300 

80 

7 

a  4)  o 


Pacific 

Harmon 

Eeed  , 

Independence 

Crystal  

Still  wagon . . . 

Star 

Confidence . . . 


1.32 
1.76 
1.32 
1.24 
1.45 
1.65 
1.72 
3.93 


The  quartz  mills  of  Colfax  district,  Placer  County,  {lb.,  pp.  39,  42,) 
show : 


Name  of  mill. 

o 

-f"  a 

Number  of 
drops  per 
minute. 

Height    of 
drop    in 
inches. 

Tons  daily 
per  horse- 
power. 

Live  Oak 

600 
800 
700 
800 

60 
65 
75 
60 

12 
11 
10 
10 

1.83 

Eising  Sun 

1.38 

Green  Emigrant .'.•. 

1.51 

Pioneer 

1.24 

Some  of  the  quartz  mills  of  Nevada  County,  California,  show  the  fol- 
lowing results,  (see  report  of  1870,  pp.  44,  20O  :  and  report  of  1869,  pp 
23,  26,  27,  29  :) 


*  Estimated. 


H.  Ex.  10- 


-25 
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Name  of  mill. 


Eureka 

Empire* 

North  Star.... 

Idaho  

Pittsbui'g 

Allison  Eanch 


700 
850 
800 
950 
950 
650 
1,000 


O    <D 

g  p.y 
3'3  a 


lot 
lot 
lot 
lot 

10 

lot 
11 


60 
62 
60t 
60 

82 
60t 


•wi  2  ^ 


1.66 
1.70 
1.06 
1.30 
1.62 
1.63 
2.00 


*  Destroyed  by  fire  in  1870.         t  Estimated. 

Four  mills  in  Sierra  County,  California,  (see  report  of  1870,  p.  68,) 
show  the  following: 


Name  of  mill. 


tM 

=<-i   u 

'HA 

O 

O   4) 

o  a. 

it 

S  P-S 

ght 
opini 

es. 

g^a 

700 

62 

8i 

700 

60 

8 

700 

60 

8i 

750 

85 

H 

773  M 


n  ©  o 

O    P<P4 

H 


Brush  Creek. 
Independence 

Alaska 

Docile 


1.29 

.89 

.99 

1.41 


Some  of  the  quartz  mills  of  Yuba  County,  California,  (!&.,  p.  71,)  give: 


Name  of  mill. 


«4H 

=4H     M 

ch     ' 

O       . 

O  © 

o  a 

§1 

Number 
drops  p 
minute 

ght 
op  in] 

63. 

©    08 

■©  i3  rfl 

650 

70 

10 

720 

70 

10 

650 

70 

10 

650 

70 

10 

600 

70 

10 

K-3  ij) 

^  ^  .• 

n   u  ^ 

a  ©  o 


Pennsylvania  Mill 

Donnebroge  Mill 

Eattlesnake  Mill 

Sweet  Vengeance  Mill 
Scabby  HiU  Mill 


1.30 
1.18 
1.30 
1.30 
1.41 


The  quartz  mills  of  Oregon  gulch,  Butte  County,  California,  {Ih.,  ]}. 
74,)  give: 


Name  of  mill. 

*©    (0 

Number  of 
drops  per 
minute. 

Height    of 
drop  in  in- 
ches 

Tons   daily 
per  horse- 
power. 

Nisbet  Mill        

600 
600 
750 

68 
68 
68 

10 
10 
10 

1.45 

Cambria  Mill            ,       .. . .. - 

1.45 

Sparks  &  Smith  Mill 

1.16 
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The  qnartz  mills  of  Plumas  County,  California,  (lb.,  pp.  76,  78,)  show 
the  following  relative  efficiencies: 


Name  of  mill. 


Eureka 

Mammoth , 

Woodward  &  Co. . 

Bull  Frog , 

Crescent 

Judkins  &  Kellogg 

Caledonia 

Dixie 

Batchelder's 

Lone  Star 

McClelland , 

New  York 

Pennsylvania 

Indian  Valley 

Whitney 


750 
750 
500 
750 
850 
750 
750 
400 
400 
600 
400 
600 
750 
600 
750 


o  <o 


65 
60 
60 
60 
70 
65 
65 
60 
45 
50 
35 
60 
60 
60 
65 


„  PI 


'«  2 


-=<  ? 


1.45 

1.83 

1.76 

2.20 

1.35 

2.03 

2.03 

2.94 

4.71* 

2.83 

4.66* 

2.44 

2.20 

2.44 

1.  .55 


*  These  fi.a;nres  arc  so  large  that  they  shsuld  be  rejected  as  involving  either  an  error  in  the  report,  or 
some  unexplained  peculiarity  of  conditions  of  operation. 

The  quartz  mills  of  Shasta  County,  California,  {J&.,  p.  8q,)  sho\y  the 
following  calculated  efficiency: 


Name  of  mill. 


«4H 

tw 

=«  i 

O 

O 

© 

o  g 

P^ 

^6 

d 

^1 

fcg^ 

s 

QJ  CQ 

^s 

S  ±5 

'§ 

600 

60 

6 

500 

60 

6 

600 

60 

6 

600 

60 

6 

600 

60 

6 

300 

60 

6 

500 

60 

6 

"     GO 


pi   O   9 

H 


Washington  Mill 
Highland  Mill . . . 
Honeycomb  Mill 

Potosi  Mill 

Mammoth  Mill. . 

JoUie  Mill 

Peck's  Mill 


1.83 
2.20 
1.83 
1.83 
1.83 
2.75 
2.20 


The  Hermit  Mill,  in  the  Sweetwater  district,  Wyoming,  (J&.,  p.  331,) 
shows  the  following:  Weight,  650;  speed,  80 5  drop,  8J;  tons  daily  per 
horse-power,  1.79. 

An  interesting  comparison  may  be  made  with  the  stamp-mills  of 
Australia  and  Brazil.  (26.,  pp.  677-'79.)  Tfie  rough  averages  given  for 
the  different  Australian  districts  cannot  be  very  closely  discussed ;  but 
by  taking  the  arithmetical  means  of  the  maxima  and  minima  of  horse- 
X)Ower  and  product  given,  we  have: 
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District. 

Weight   of 
stamp. 

Height    of 
drop  in  in- 
ches. 

Number  of 
drops  per 
miuute. 

Horse   power 
expended  per 
stamj). 

Tons  daily 
per  horse- 
power. 

Ballarat 

400  to  850 
442  to  775 
500  to  800 
450  to  800 
450  to  800 
500  to  675 
600  to  750 

7    to  10 

5  to  14 

6  to  18 
6    to  22 

6  to  15 
7i  to  10 

7  to  10 

50  to  85 
40  to  90 
25  to  75 
50  to  75 
35  to  75 
60  to  72 
60  to  80 

1.  00  to  2. 00 
.  75  to  1. 50 

.  6Q  to  2.  00 

.  50  to  2.  50 

.  50  to  2.  00 

.75 

.  75  to  1.  50 

1  66 

Beechworth 

2.13 

Sandhurst 

1.50 

Maryborough 

1.33 

Castlemaine 

1.70 

Ararat 

1  83 

Gipp's  Land 

1.58 

The  stamp-batteries  of  the  Port  Philip  Company,  at  Climes,  Austra- 
lia, show,  {lb.,  p.  678  : ) 

Weight  of  stamp.  Drop.  in.  Speed.  Tons  daily  per  H.  P. 

600  8*  75  2.42 

800  8*  75  3.30 

This  is  extraordinary  efficiency  ,•  but  the  batteries  are  aided  by  rock- 
breakers,  and  have  a  double  discharge. 

The  stamp-mills  of  Cornish  pattern  in  use  at  the  Morro  Yelho  mines, 
Brazil,  (!&.,  p.  679,)  show  : 


Name  of  stamp-mills. 

tM 

o 

1.1 

<0   to 

la 

PQ 

Lift  of  stamp- 
heads  in  in- 
ches. 

Tons    daily 
per  horse 
power. 

Lyon, 

640 
640 
640 
640 
640 
640 

63 
61 
65 

78 
67 
73 

10 
11 
12 
12 
12 
12 

1.19 

Cotesworth - 

1  30 

Susannah 

95 

Herring 

95 

Powles 

1.41 

Addison 

1.05 

Comparing  the  stamp-mills  of  Colorado  with  all  these  examples  from 
other  regions,  we  notice  that  the  speed  of  their  stamps  is,  on  the  average, 
much  less,  and  that,  to  say  the  least,  the  efficiency  is  no  greater  than 
that  of  more  rapid  running.  But  the  argument  for  a  higher  speed  is 
fairer  if  the  Colorado  mills  are  compared  among  themselves.  Eeturn- 
ing,  therefore,  to  the  table  given  on  page  381,  we  notice  that  of  eleven 
mills  exhibiting  a  greater  efficiency  than  the  average  of  1.55,  five  are 
run  at  a  speed  exceeding  the  average  of  30.82,  two  at  30,  and  the 
remaining  four  at  22, 24, 20,  and  28,  respectively.  The  highest  efficiency 
is  attained  by  the  Carondelet. mill,  having  the  lightest  stamj)3,  (350 
pounds,)  run  at  the  highest  speed,  (50  drops  per  minute,)  and  crushing 
daily  3.30  tons  per  horse-power.  The  Blue  mill,  on  the  other  hand, 
develops  nearly  the  same  horse-power,  but  crushes  only  little  over  half 
as  much.  In  the  latter  case,  twice  the  weight  of  metal  is  dropped  two- 
thirds  as  far,  four-fifths  as  often ;  and  while  the  i)ower  is  nearly  the 
game,  this  different  application  of  it  appears  to  be  far  less  advantageous. 

On  the  other  hand,  there  are  instances  in  the  table  which  seem  to 
contradict  such  a  conclusion.  The  slow  rate  of  running  insures  an  im- 
mediate and  adequate  discharge ;  and  much  of  the  advantage  of  a  rapid 

*  Estimated. 
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rate  is  lost  when  tlie  discharge  is  not  ample.  The  remarkable  increase 
in  product  secured  by  the  use  of  a  double  or  even  a  continuous  dis- 
charge around  the  whole  battery-box  would  doubtless  influence  mill- 
men  to  adopt  this  improvement,  were  it  not  for  certain  difficulties,  partly 
real,  partly  imaginary,  in  its  use. 

If  we  consider  economy  as  well  as  efficiency  in  crushing,  the  advan- 
tage of  a  high  rate  is  evident.  With  the  same  machinery,  wages,  etc., 
and,  if  the  mill  is  well  built,  with  little  or  no  extra  repairs,  a  large  in- 
crease in  capacity  is  secured.  Moreover,  the  first  cost  may  be  reduced 
by  the  use  of  lighter  batteries.  Probably,  also,  the  increased  speed 
niay  be  attained  with  less  than  the  proportional  increase  of  fuel. 

The  objections  to  higher  speeds  in  Colorado  mills  are  partly  set  forth 
in  my  last  report,  (pages  365-^06,)  in  the  words  of  a  writer  in  the  Cen- 
tral City  Eegister.  His  argument  is,  substantially,  that  experience  has 
shown  different  rates  of  speed  to  be  best  for  different  kinds  of  ores. 
Instances  are  given  in  which,  upon  an  increase  of  speed,  the  yield  of 
gold  per  ton  fell  off;  and  it  is  claimed  that  this  test  should  decide  what 
rate  is  to  be  adopted  in  each  case.  In  other  words,  the  rapid  running 
of  the  stamps,  and  consequent  augmentation  of  product  crushed,  causes 
greater  agitation  within  the  battery-box,  and  requires  a  larger  supply 
of  water  to  clear  the  discharge  and  carry  away  the  greater  amount  of 
pulp.  The  excess  of  agitation  in  the  battery  may  prevent  the  accumu- 
lation of  gold  on  the  interior  plates,  and  the  excess  of  current  on  the 
aprons  may  prevent  the  accumulation  of  gold  there.  These  objections  are 
most  plausible  when  the  gold  is  most  finely  divided  in  the  quartz.  I 
propose  to  consider  them  briefly. 

This  reasoning  amounts,  to  the  confession  that  the  conditions  most 
favorable  to  economical  crushing  must  be  partly  sacrificed  to  secure 
efficient  amalgamation.  Is  this  sacrifice  really  necessary,  or  is  it  merely 
involved  in  the  method  of  amalgamation  adopted  in  the  Colorado  mills  ? 
The  attempt  to  catch  the  greater  part  of  the  gold  on  the  interior  plates 
interferes  directly  with  the  greatest  efficiency  of  the  stamps.  The  suc- 
cess of  the  amalgamation  at  this  point  is  in  inverse  proportion  to  the 
success  of  the  crushing  and  discharge.  There  is  a  certain  advantage 
gained  in  the  force  with  which  the  pulp  is  dashed  against  the  plates ; 
but  this  force  is  liable  to  overdo,  and  thus  undo,  its  own  work,  and 
actually  remove  the  adhering  amalgam.  The  same  effect  can  be  more 
completely  secured  outside  of  the  battery. 

But  the  arrangements  outside  are  generally  poorly  adapted  for  the 
purpose.  The  pulp  is  swept  over  a  small,  steep,  and  smooth  amalga- 
mated surface ;  and  it  is  no  wonder  that  so  little  gold  is  caught  upon 
the  aprons.  The  Port  Philip,  Australia,  mills,  (see  my  report  of  1870, 
p.  678)  have  five  distinct  steps  or  drops  in  the  outer  plates,  where  the 
Colorado  mills  have  none.  If  this  arrangement  were  adopted,  an  excess 
of  water  would  occasion  no  loss,  and  the  efficiency  of  amalgamation 
would  be  increased. 

The  principal  objection  appears  to  be  the  clogging  of  the  outside 
riffles  or  steps  with  pulp,  or  the  removal  of  amalgam  by  the  falling 
of  the  pulp  over  the  steps.  But  it  strikes  me  that  if  Australian  mills 
can  overcome  these  difficulties  we  ought  to  be  able  to  do  the  same. 

Even  retaining  the  present  patterns  of  outside  aprons,  the  effect  of  a 
greater  amount  of  water  could  be  neutralized  by  spreading  the  discharge 
over  a  wider  surface.  Let  us  suppose,  for  instance,  that  a  twenty-stamp 
mill  is  run  at  a  low  speed,  for  fear  of  losing  gold  if  more  quartz  and 
more  water  were  passed  through  it  in  a  given  time  ;  and  that  ten  of  the 
stamps,  run  at  a  high  speed,  would  have  the  same  crushing  capacity  as 
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the  whole  mill  at  present.  Why  not  run  ten  stamps  in  this  "way,  and 
discharge  upon  the  apron  surface  of  the  whole  twenty  ?  After  the  pulp 
is  once  through  the  screens,  and  sliding  over  the  apron,  it  makes  no 
difference  how  fast  it  was  crushed.  In  a  word,  the  conditions  of  amal- 
gamation should  be,  and  can  be,  regulated  without  interfering  with  the 
conditions  of  pulverization.  Loss  of  gold  should  be,  and  can  be,  pre- 
vented without  crippling  the  efficiency  of  the  stamps.  Power,  space, 
and  time  are  at  our  disposal ;  and  by  a  proper  use  of  the  two  latter  we 
may  avoid  wasting  the  first,  which  is  the  most  costly. 
My  views  on  this  subject  may  be  summed  up  as  follows  : 

1.  The  stamp-mill  is  the  most  convenient  and  practically  efficient  ma- 
chine for  crushing  quartz  thus  far  introduced  and  proved  by  experience. 
It  involves  little  waste  of  i^ower  in  gearing ;  it  delivers  its  i)ower  in 
the  most  direct  and  practical  manner,  namely,  by  blows,  which  take  ad- 
vantage of  the  brittleness  of  the  rock,  instead  of  pressure  or  friction, 
which  invite  the  resistance  of  hardness;  its  capacities  for  charging  and 
discharging  are  ample  and  easily  regulated,  both  as  to  quantity  and  as 
to  fineness  of  the  product ;  it  is  subject  to  few  and  comjiaratively  inex- 
pensive repairs,  and  it  can  be  repaired,  in  most  cases,  without  complete 
stoppage.  These  and  other  excellent  features  in  its  construction  and 
operation  render  it  especially  suitable  for  use  in  mining  districts  remote 
from  machine-shops,  founderies,  and  centers  of  skilled  labor. 

2.  To  obtain  the  best  results,  stamp-batteries  should  be  built  and  run 
to  secure  the  highest  efficiency  and  economy  in  crushing  only,  without 
reference  to  amalgamation.  The  amalgamating  apparatus  should  be 
adapted  to  the  batteries,  not  the  latter  to  the  former.  If  interior  plates 
are  employed,  they  should  not  be  expected  to  catch  the  greater  part  of 
the  gold,  nor  should  the  pulp  escaping  through  the  screens  be  swiftly 
and  carelessly  manipulated,  when  a  little  extra  space  and  time  devoted 
to  it,  almost  without  extra  labor,  would  avoid  much  loss. 

3.  The  efficiency  of  a  stamp  may  be  described  as  the  product  of  three 
factors — weight,  fkll,  and  speed.  The  efficiency  of  a  battery  of  stamps 
involves  a  coefficient — the  discharge. 

4.  When  the  fineness  of  crushing  is  regulated  by  screens,  the  dis- 
charge should  be  as  large  as  practicable.  There  may  be  mechanical  ob- 
jections to  continuous  screens  running  around  the  whole  battery  ;  but 
there  are,  I  think,  no  valid  arguments  against  the  double  discharge,  in 
front  and  rear,  when  the  battery  is  properly  planned  with  reference  to 
it.  Of  course  a  feature  of  this  kind  cannot  always  be  successfully 
added,  like  a  patch,  to  a  battery  not  duly  i^roportioned  for  it. 

5.  Of  the  three  factors  of  the  efficiency  of  the  stamp,  the  weight  and 
fall  determine  the  force  of  the  blows,  and  the  speed  determines  their 
frequency.  The  height  of  fall  is  practically  limited  by  the  speed,  and 
by  considerations  of  mechanical  convenience. 

6.  Within  certain  limits,  light  blows,  frequently  repeated,  are  more 
efficient  than  heavy  blows  at  longer  intervals.  These  limits  are  the  fol- 
lowing :  The  stamp  must  be  heavy  enougji  to  work  steadily,  and  fall  far 
enough  to  allow  proper  feeding  and  distribution  of  the  ore,  and  to  pro- 
duce the  splash  necessary  for  effective  discharge.  (In  many  cases,  by 
the  way,  more  weight  might  be  advantageously  put  in  the  stems,  and 
less  in  the  heads.)  Again,  the  blow  must  be  heavy  enough  to  crush  the 
rock  upon  which  it  falls.  If  too  heavy,  it  may  waste  power  in  packing 
the  crushed  rock ;  if  too  light,  it  may  fail  to  crush,  and  so  may  pack. 
Finally,  the  speed  should  not  be  so  great  as  to  prevent  proper  clearance, 
or  the  stamp  may  strike  a  second  blow  upon  the  rock  already  crushed. 

7.  The  efficiency  of  a  blow  from  a  heavy  stamp  with  short  drop  is  less 
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fhan  that  of  an  equal  blow  (in  foot-pounds)  given  by  a  lighter  stamp  with 
longer  drop — the  practical  limits  already  referred  to  being  observed — 
because  the  longer  drop  gives  greater  final  velocity  to  the  stamp,  and 
this  tends  to  crush  more  and  to  pack  less.  The  same  principle  under- 
lies the  effect  of  nitroglycerine,  as  observed  at  the  bottom  of  blasting- 
holes,  where  the  rock  in  the  immediate  neighborhood  is  shattered  and 
pulverized  by  the  suddenness  of  the  explosive  shock. 

8.  The  superior  effectiveness  of  frequent  blows  lies  in  the  fact  that 
there  is  a  limit  to  the  amount  of  crushing  which  can  be  practically  per- 
formed by  a  single  impact  upon  a  given  quantity  of  rock  distributed 
over  a  given  surface.  Thus,  a  thousand  foot-pounds,  delivered  instan- 
taneously upon  a  surface  eight  inches  in  diameter,  may  be  resolved  into 
six  hundred  of  minute  motion  or  crushing,  and  four  hundred  of  gross 
motion,  or  packing,  and  heat;  while  five  hundred  foot-pounds,  under 
the  same  circumstances,  may  perform  four  hundred  of  crushing,  and 
waste  only  one  hundred.  Two  of  the  latter  blows  would  then  effect 
more  with  the  same  force  than  one  of  the  former.  There  is  another 
practical  advantage  of  high  speed.  If  stamps  are  left,  as  it  were, 
standing  in  the  pulp,  between  blows,  the  material  settles  around  them 
and  they  "  suck"  when  the  lift  commences.  A  great  deal  of  power  is 
frequently  wasted  in  this  way,  by  not  picking  up  the  stamps  before  they 
become  partially  buried. 

9.  But  even  if  the  efficiency  of  stamps  were  always  exactly  measured 
by  the  product  of  the  three  factors  mentioned,  that  is,  by  the  num- 
ber of  foot-pounds  delivered  per  minute,  (which  is  certainly  not  the 
case,)  there  would  still  be  good  reason  for  preferring  rapid  running. 
After  the  necessary  stability  and  strength  are  secured,  increased  weight 
of  machinery  is  an  evil.  If  equal  results  can  be  achieved  by  substitut- 
ing speed  for  weight,  the  change  is  advisable. 

.  10.  In  the  case  of  the  Colorado  mills,  the  argument  is  still  stronger. 
Their  (gross)  average  weight  of  stamp,  580  pounds,  is  not  excessive; 
their  average  drop,  13^  inches,  is  not  too  large  to  admit  of  high  speed ; 
but  their  average  speed,  say  30  drops  per  minute,  is  extremely  low,  and 
might  be  doubled  with  advantage.  A  bad  arrangement  for  amalgama- 
tion is  one  excuse,  which  should  be  removed,  not  pleaded.  Another 
serious  objection,  which  Colorado  experts  are  not  so  free  in  expressing, 
is  a  bad  construction  of  battery  foundations  and  frames.  It  is  feared 
that  high  rates  of  speed  would  rack  or  upset  the  batteries.  The' differ- 
ence in  this  respect  between  the  mills  of  Colorado  and  those  of  other 
regions  may  be  seen  by  comparing  the  drawings  given  in  a  previous 
chapter  of  this  report  with  that  on  page  664  of  my  former  report.  The 
California  mortaa  rests  on  a  vertical  block,  and  the  blow  of  the  stamp 
does  not  communicate  vibrations  to  horizontal  timbers. 

I  believe  the  views  I  have  expressed  are  coming  more  and  more  to  be 
those  of  American  millmen,  even  in  Colorado.  The  true  evidence  of 
this  tendency  is  to  be  found  in  the  patterns  of  the  new  mills,  rather  than 
the  practice  of  those  persons  who  are  frequently  obliged  to  adapt  them- 
selves to  the  proportions  or  condition  of  antiquated  machinery.  More- 
over, the  manufacturers  frequently  adhere  to  the  old  patterns,  or  at 
least  put  higher  prices  upon  machinery  constructed  after  new  ones ;  and 
few  engineers  have  the  opportunity  of  dictating  from  their  own  experi- 
ence the  details  of  their  mills.  Mine-owners  think  a  stamp  is  a  stamp, 
and  a  steam-engine  a  steam-engine ;  and  desiring  so  many  stamps  with 
so  much  horse-power  to  run  them,  iDick  up  what  they  want  wherever 
they  can  get  it  most  cheaply — at  second-hand,  if  possible.  But  many 
causes,  and  particularly  the  keen  competition  among  custom-mills,  are 
bringing  about  a  wholesome  progress  in  this  matter. 
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CHAPTER    XIII. 
THE  WASHOE  PAK  AMALGAMATION. 

The  third  volume  of  the  Eeport  of  the  United  States  Geological  Ex- 
ploration of  the  Fortieth  Parallel  contains  an  admirable  chapter,  from 
the  pen  of  Professor  J.  D.  Hague,  on  the  treatment  of  the  Comstock 
ores.  As  the  exiDensive  character  of  that  work,  and  the  comparatively 
limited  edition  of  it  published  by  the  Government,  prevent  its  general 
circulation  among  the  classes  most  interested  in  this  part  of  its  contents, 
a  portion  of  the  chapter  referred  to  will  be  here  abridged,  with  such 
notes  and  comments  as  may  seem  useful. 

The  division  of  the  Comstock  ores  into  first,  second,  and  third  class 
is  arbitrary  and  variable,  having  reference  rather  to  the  treatment 
chosen  for  each  class  than  to  the  mineralogical  constitution  of  tjie  ore. 
The  first  class  receives  the  most  careful  treatment,  and  usually  possesses 
an  assay  value  exceeding  $150,  or  even  $100,  per  ton.  The  second  class, 
where  it  is  distinguished  at  all,  usually  includes  ores  assaying  from  $90 
to  $150.    The  third  class  comprises  all  workable  ore  of  still  lower  grades. 

The  first-class  ores  form  but  a  small  proportion  of  the  whole.  For 
instance,  the  Savage  mine  produced,  in  the  year  ending  July  1,  1868, 
87,341  tons  of  ore,  yielding  an  average  of  $40  84  per  ton,  of  which  only 
277^  tons  were  first  class,  having  an  average  assay  value  of  $449  40  per 
ton,  and  an  average  yield  of  $359  52  5  and  4,745  tons  were  second  class, 
with  an  average  assay  value  of  $124  25  to  $142  82,  and  yielding  $78  16 
per  ton.  The  remaining  78,432^-  tons  of  third-class  ore  assayed  $52  01 
to  $55  11,  and  yielded  an  average  of  $37  20.  In  the  following  year-, 
out  of  a  total  of  69,287  tons,  there  were  only  08|  tons  called  first  class, 
and  having  an  average  assay  value  of  $275  47,  while  there  was  no  sec- 
ond class  distinguished,  and  55,411  tons  of  the  third  class,  assaying 
$50  78  to  $60  29,  yielded  $34  64  per  ton.* 

About  25  to  30  -gev  cent,  of  the  value  of  these  ores  is  gold,  and  the 
remainder  silver.  In  the  bullion  produced  the  relative  proportion  of  the 
gold  is  a  little  higher,!  as  it  is  more  comi)letely  saved  than  the  silver. 

The  first-class  ores  are  treated  with  dry  crushing,  roasting  with  salt, 
and  subsequent  amalgamation.  The  ores  of  the  second  and  third  classes 
are  subjected  to  the  "  Washoe"  process  proper,  as  follows : 

Crushing. — This  is  universally  performed  in  stamp-mills,  the  larger 
pieces  being  "  spalled"  to  a  suitable  size  for  feeding  into  the  batteries. 
For  this  purpose  Blake's  rock-breaker  is  frequently  used  instead,  of  the 
hand-sleclge. 

The  foundation  of  the  battery  is  like  that  adopted  in  California,}  con- 
sisting of  heavy  vertical  timbers,  firmly  bolted  together,  and  tightly 
packed  with  clay  or  earth.  The  mortars  are  usually  placed  directly 
upon  these  vertical  mortar-blocks.    The  mortar  in  general  use  for  wet- 

*  The  earlier  operations  of  tlie  Comstock  furnished  a  much  larger  proportion  of  rich 
ores,  partly  because  the  rich  ores  were  eagerly  extracted,  aud  those  of  lower  grade  left 
standing.  The  greater  part  of  tho  product  of  late  years  has  been  from  material  over- 
looked or  discarded  by  the  extravagant  managers  of  tho  "  flush  times"  of  Vv'ashoe.  It 
would  be  unfair  to  argue  from  the  figures  that  the  vein  has  to  this  extent  "  grown 
poorer;"  they  rather  show  that  the  operations  of  extraction  and  reduction  have  be- 
come cheaper,  more  skillful,  and  more  rational. — R.  W.  R. 

t  Generally  assumed,  roughly,  at  one-third  the  value. — R.  W.  R. 

t  Differing  from  the  Colorado  plan,  as  wiU  be  seen  by  reference  to  tho  chapter  on 
that  subject  in  this  report.— R.  W.  R. 
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crusliiug  is  an  iron  box  or  trough,  4  or  5  feet  in  length  and  depth,  and  12 
inches  in  inside  width,  cast  solid.  The  feed-slit  is  3  or  4  inches  wide, 
and  the  discharge-opening  is  12  to  18  inches  high,  the  lower  edge  being 
^2  or  3  inches  above  the  top  of  the  die.  The  single  discharge  is  gener- 
ally used.  The  screens  are  of  brass  wire-cloth,  40  to  60  meshes  to  the 
inch,  or  (as  is  preferred  for  wet-crushing)  of  Eussia  sheet  iron,  perfo- 
rated with  holes  ^V  to  J^-inch  in  diameter.  The  dies  are  cylindrical,  4 
to  6  inches  high,  and  usually  cast  on  a  square  flat  base,  with  truncated 
corners,  so  as  to  fill  the  bottom  of  the  mortar,  and  yet  be  easily  removed 
when  necessary. 

The  stamp- stems  are  usually  of  turned  wrought  iron,  about  3  inches 
in  diameter,  10  to  12  feet  long,  and  slightly  tapered  below  to  fit  the 
sockets  in  the  heads.  The  latter  are  cylinders  of  tough  cast  iron,  about 
8  inches  in  diameter  and  15  inches  high.  The  socket  for  the  stem  is 
about  7  inches  deep.  A  similar,  but  larger,  socket  in  the  lower  end 
of  the  head  receives  the  shank  of  the  shoe.  Each  end  of  the  stamp- 
head  is  encircled  with  a  stoat  wrought-iron  hoop,  shrunk  upon  it  like  a 
tire. 

The  shoes  are  usually  about  8  inches  in  diameter  and  6  inches  high, 
with  a  tapering  shank  about  5  inches  high  and  4  to  5  inches 
thick  where  it  joins  the  shoe  proper.  They  are  made  of  the  hardest 
white  iron,*  and  are  replaced  when  worn  down  to-  about  one  inch  in 
height. 

The  collar  or  tappet,  preferred  in  California  and  Nevada,  is  Wheeler's 
gib-tappet,  which  is  cylindrical  in  form,  (effecting  the  revolution  of  the 
stem  during  the  lift,)  and  differs  from  others  of  that  pattern  in  the  man- 
ner of  its  attachment  to  the  stem.  This  is  effected,  not  by  taper- 
ing the  stem  or  cutting  the  screw-thread  or  key-seat  upon  it,  but 
by  means  of  a  gib  and  two  keys,  which  clamp  the  collar  to  the  stem  at 
any  desired  point. 

The  rotary  motion  of  the  stamp,  imi)arted  by  the  friction  of  the  cam 
against  the  tappet,  is  in  very  general  use  in  Nevada.  This  is  one  of  the 
advantages  offered  by  the  use  of  round  shoes,  stems,  and  tappets.  The 
revolving  cam,  meeting  the  tappet  and  raising  the  stamp,  causes  it,  while 
being  lifted,  to  make  a  partial  revolution  about  its  vertical  axis,  which 
rotary  motion  being  continued  during  the  free  fall  of  the  stamp,  pro- 
duces a  grinding  effect  between  the  shoe  and  die  upon  the  substance  to 
be  crushed.  Not  only  is  the  effective  duty  of  the  stamp  at  each  blow 
increased  in  this  way,  but  the  shoe  wears  down  much  more  evenly  than 
when  it  falls  without  such  rotary  motion.f 

The  guides,  which  are  of  wood,  and  supported  by  the  cross-timbers  of 
the  battery-frame,  are  placed,  one  set  below  the  tappet,  about  a  foot 
above  the  top  of  the  mortar,  and  the  other  set  near  the  top  of  the  stem, 
so  that  six  inches  or  a  foot  of  the  latter  may  project  above. 

*  The  manner  in  -whicli  slices,  heads,  and  stems  are  attached  together  in  liractice  is 
described  in  the  chapter  on  the  Colorado  process  in  this  report. — R.  W.  R. 

1 1  have  copied  this  paragraph  verbatim  from  Professor  Hague's  chapter ;  but  I  must 
take  leave  to  doubt  the  existence  of  an  effective  grinding  action,  such  as  he  describes, 
at  least  from  stamps  run  at  ordinary  speed,  say  30  to  70  drops  per  minute.  The  circu- 
lar revolving  stamps  have  their  advantages,  no  doubt ;  the  chief  ones  being  con- 
venience and  regularity  of  Avear.  But  their  dynamic  advantage,  if  it  exists  at  all,  is 
much  overrated,  as  the  statistics  of  tlie  iest  square  stamps  will  show.  If  I  remember 
correctly,  some  comparative  tests,  made  under  the  superintendence  of  Mr.  S.  S.  Rob- 
inson, in  one  of  the  largest  stamp-mills  of  the  Lake  Superior  copper  region,  did  not 
indicate  a  greater  crushing  capacity  for  the  revolving  stamps.  And  it  may  well  be 
questioned  whether  the  most  recent  German  batteries  (which  still  retain  the  square 
stamp)  are  not  as  effective  as  our  own.  — R.  W,  R. 
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The  cams  are  of  tougli  cast  iron,  and  usually  double-armed.*  The 
proper  curve  of  the  face  is  the  involute  of  a  circle,  the  radius  of  which 
is  equal  to  the  distance  between  the  center  of  the  cam-shaft  and  the 
center  of  the  stamp-stem.  This  form  keeps  the  bottom  of  the  tappet 
constantly  perpendicular  to  the  radius  of  the  cam-curve,  and  thus  lifts 
the  stamp  vertically  and  uniformly.  The  involute  is  described  in  prac- 
tice by  cutting  from  a  thin  board  a  circular  j)iece,  the  radius  of  which  is 
equal  to  the  horizontal  distance  between  the  centers  of  shaft  and  stem, 
as  above.  At  a  given  point  on  the  periphery  is  fixed  one  end  of  a  thread, 
having  the  length  of  the  greatest  desired  lift  of  the  stamp,  and  to  the 
other  end  of  the  thread  is  attached  a  pencil-point.  The  circular  piece, 
with  the  attached  thread  wound  on  its  periphery,  is  laid  on  a  smooth 
board,  on  which  the  involute  is  to  be  traced,  and  the  thread,  being  con- 
stantly stretched  "taut," is  unwound  until  it  forms  a  tangent  to  the  circle 
at  the  point  where  the  other  end  is  attached.  The  line  described  by  the 
pencil-point  is  the  desired  curve.  This  is  frequently  modified  somewhat, 
receiving  a  greater  curvature  at  each  end,  to  diminish  the  shock  of  catch- 
ing the  stamp  and  the  wear  upon  the  tip  of  the  cam  in  letting  it  fall 
again. 

The  face  of  the  cam  is  2  to  2^  inches  wide.  It  is  i)laced  as  near  the 
stamp-stem  as  is  possible  without  contact.  The  cams  are  keyed  or  wedged 
to  the  iron  cam-shaft,  which  varies  in  diameter  from  4  to  6  or  7  inches, 
according  to  its  work.  In  some  mills  a  single  cam-shaft  drives  all  the 
batteries ;  but  short  shafts,  one  for  each  battery  or  pair  of  batteries,  are 
preferred,  as  permitting  stoppage  of  part  of  the  mill  without  interfering 
with  the  rest.t 

A  common  order  of  fall  in  the  usual  five-stamp  battery  is  3,  5,  2,  4, 14 
The  weight  of  stamps  in  most  general  use  is  between  GOO  and  700  pounds. 
They  are  usually  run  at  about  70  or  80,  sometimes  90  or  even  100,  blows 
per  minute.  They  drop  from  7  to  10  inches,  according  to  their  speed, 
the  greater  number  of  blows  per  minute  requiring  shorter  lift.  In  wet- 
crushing  on  Comstock  quartz,  and  discharging  through  Ko.  5  or  No.  6 
screen,  the  average  duty  is  about  two  tons  in  twenty-four  hours.§  lu 
some  mills  it  is  said  to  reach  three  tons. 

Feeding  is  usually  performed  by  hand,  but  in  some  mills  automatic 
feeders  are  employed,  which  give  satisfaction.  The  arrangement  com- 
prises a  hopper  filled  with  ore,||  and  a  chute,  leading  to  the  feed-slit  of 
the  battery,  so  inclined  that  when  agitated  it  will  cause  the  ore  to  slide 
down.  The  chute  is  hung  on  a  pivot,  and  a  rod  is  attached  in  such  a 
manner  that  the  tappet  will  strike  upon  it  when  the  stamp  falls  so  far 
as  to  require  a  fresh  supply  of  rock.  The  shock  agitates  the  chute  and 
causes  the  ore  to  move  down  and  fall  into  the  battery. 

The  consumption  of  water  is  usually  between  250  and  300  cubic  feet 
per  ton  of  rock  treated,  or  from  one-third  to  one-half  of  a  cubic  foot  per 
stamp  per  minute.  This,  includes,  however,  the  water  used  in  the  pans, 
which  does  not  pass  through  the  batteries,  and  which  amounts,  perhaps, 
to  one-twelfth  or  one- eighth  of  a  cubic  foot  per  stamp  per  minute,  leav- 

*See  remarks  on  this  subject  at  page  734  of  my  last  report. — E.  W.  E. 

tTliis  arrangement  also  permits  the  regulation  of  speed  for  each  battery,  according 
to  the  nature  of  ore  crushed,  etc.  In  a  mill  so  arranged,  experiments  to  determine  the 
best  rate  of  speed  could  be  easily  instituted. — E.  W.  E. 

t  See  my  last  report,  page  736.— E.  W.  E. 

$  Two  tons  daily  for  a  650-pound  stamp,  faEing  8|  inches  and  giving  75  blows  per 
minute,  represent  1.91  tons  per  horse-power  developed  at  the  stamp,  a  high  efSciency, 
due  to  speed  and  the  use  of  Blake's  crusher. — E.  W.  E. 

II  See  pages  663,  664,  736  of  my  last  report.— E.  W.  li. 


METALLUEGICAL   PROCESSES.  395 

ing  one-fourth  of  a  cubic  foot  and  upward  of  battery-water  per  stamp 
per  minute.* 

The  mills  of  Virginia  City  and  Gold  Hill,  that  have  no  springs  or 
other  sources  of  water  of  their  own,  are  supplied  by  the  Virginia  and 
Gold  Hill  Water  Company.  This  compan;^  obtains  water  by  means  of 
tunnels  driven  into  the  hill-side  for  the  purpose,  and  by  purchase  from- 
mining  companies  of  their  underground  waters.  Under  ordinary  cir- 
cumstances the  supply  from  sources  above  Virginia  City  is  sufficient  for 
that  place,  to  say  nothing  of  the  sources  in  mines  and  tunnels  lower 
down.    In  seasons  of  drought  some  inconvenience  is  experienced. 

Water  is  measured  by  the  miners'  inch — the  quantity  that  will  pass 
through  an  orifice  one  inch  square  in  the  side  of  the  measuring-box, 
under  a  head,  usually  of  six  inches.  In  California  the  aperture  is  usu- 
ally made  two  inches  high,  and  as  long  as  need  be  to  furnish  the  desired 
number  of  inches,  and  the  water  in  the  measuring-box  at  one  side  of 
the  supply  flume  is  allowed  to  stand  about  six  inches  above  the  mid- 
dle line  of  the  orifice.  But  this  practice  is  not  uniform,  and  hence  the 
miners'  inch  has  not  an  invariable  value. 

The  quantity  of  water  that  will  pass  through  an  orifice  one  inch  square 
under  a  head  of  six  inches,  determined  by  multiplying  the  area  of  the 
orifice  by  the  theoretical  orifice  \/2p^  and  taking  two-thirds  of  the  pro- 
duct as  effective  discharge,  is  0.02633  cubic  feet  per  second,  1.578  cubic 
feet  per  minute,  or  94.68  cubic  feet  per  hour.f 

Orinding  and  amalgamating. — This  is  ijerformed  in  pans  of  various 
kinds.  The  objects  sought  in  the  different  forms  of  pans  are :  The  most 
effective  form  of  grinding  surface,  combining  uniform  wear  with  econ- 
omy of  povrer ;  free  circulation  of  the  pulp ;  uniform  and  thorough  dis- 
tribution of  the  mercury,  and  the  proper  degree  of  heat,  insuring  favor- 
able conditions  for  amalgamation ;  simplicity  and  cheapness ;  ease  of 
management  and  repair;  large  capacity  and  economy  of  time,  labor,  and 
material.  Probably  the  highest  degree  of  excellence  in  aU  these  par- 
ticulars is  not  found  in  any  one  pan.| 

The  most  noticeable  difference  in  pans  is  that  of  the  bottom  and 
grinding  surfaces,  some  being  flat,  and  others  conical  or  curved.  Opin- 
ions differ  as  to  this  feature,  but  the  prevailing  opinion  seems  to  favor 
the  flat  bottom,  though  other  forms  of  grinding  surface  have  theoretical 
advantages,  and  some  pans  embodying  them,  such  as  Wheeler  &  Ean- 
dall's  conoidal,  and  Hepburn  &  Peterson's  conical,  are  held  in  high 
esteem.§  The  flat-bottomed  pan  usually  gives  more  uniform  wear,  and  the 
various  i^arts  of  the  flat  muUer  are  simpler  and  more  easily  handled  and 
replaced.  The  flat  muller,  carrying  its  load  of  thick  pulp,  requires  more 
power,  but,  it  is  claimed,  distributes  the  quicksilver  more  thoroughly, 
and  thus  assists  amalgamation. 

*  The  average  in  Colorado  is  28  cubic  feet  of  water  per  cubic  foot  (125  potinds)  of 
ricli  ore,  or  33  per  foot  (108  pounds)  of  poor  ore.  Per  stamp  per  minute  the  average  is 
about  one-fourth  of  a  cubic  foot. — R.  W.  R. 

tThis  is  considerably  less  than  the  popular  estimate  of  the  (not  miners')  inch,  which 
is  4,032  cubic  inches,  or  145.86  pounds  of  water  per  minute.  (See  Mr.  J.  Ross  Browne's 
second  report  on  Mineral  Resources,  etc.,  page  184.)  Mr.  J.  Arthur  Phillips  (Mining 
and  Metallurgy  of  Gold  and  Silver,  p.  152)  agrees  exactly  with  Professor  Hague 
making  60  cubic  feet  per  second  equal  to  2,280  miners'  inches.  (See  also,  for  instances 
of  different  measurement,  my  last  report,  page  477.) — R.  W.  R. 

1 1  omit  much  on  Professor  Hague's  remarks  on  pans,  since  the  subject  was  treated 
at  some  length  in  my  last  r.eport.  His  general  opinions  are,  however,  fairly  given  in 
abridged  form. — R.  W.  R. 

§  Where  the  j)an  is  used  more  for  amalgamation  than  grinding,  as  in  the  case  of 
roasted  ores,  the  flat  bottom  is  certainly  preferable. — R.  W.  R. 
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Wheeler's  ordinary  flat-bottomed  amalgamator  treats  a  charge  of  800 
to  1,000  pounds  in  about  four  hours ;  Varney's,  about  the  same ;  Hep- 
burn &  Peterson'Sj  1,500  pounds,  four  hours.  Wheeler  &  Eandall's  takes 
3,000  pounds. 

MeOone's,  Horn's,  and  Fountain's  pans  have  much  larger  dimensions. 
They  are  all  flat-bottomed,  and  are  particularly  well  adapted  to  the 
treatment  of  tailings  and  low-grade  ores.  It  is  claimed  in  their  favor 
that  they  treat  a  charge  of  ore  three  or  four  times  as  large  as  that  of 
the  ordinary  pans  in  the  same  or  but  little  longer  time,  thus  economiz- 
ing labor  and  power.  One  large  pan  requires  much  less  machinery  and 
fewer  auxiliary  parts  than  three  or  four  smaller  ones  of  equal  aggre- 
gate capacity.  The  attention  of  the  workman  is  more  concentrated, 
and  there  is  a  much  smaller  loss,  proportionately,  by  wastage  of  ore, 
quicksilver,  and  other  materials.  While  the  time  allowed  for  amalga- 
mation is  much  less  in  the  larger  charge  than  in  the  smaller  one,  in  pro- 
portion to  the  quantity  of  ore  treated,  the  results  so  far  seem  to  be  nearly  or 
equally  as  good.  These  considerations  are  of  special  importance  in  the 
working  of  low-grade  ores,  which  can  only  be  done  profitably  on  a  large 
scale  and  at  small  expense  per  ton,  and  in  which  the  loss  of  a  small 
percentage  of  the  value  is  comparatively  trifling  in  amount.  The 
McCoue  pan  takes  4,500  pounds  of  pulp,  and  sometimes  more,  at  a  sin- 
gle charge.  The  Fountain  pan  works  3,000  to  4,000  pounds  of  sand  at 
a  charge,  or  about  ten  tons  of  tailings  daily. 

The  pans  are  generally  of  cast  iron,  but  some  varieties  have  wooden 
or  sheet-iron  sides.* 

In  charging,  the  mullerf  is  raised  a  little  so  as  to  revolve  freely,  water, 
is  admitted  through  hose,  and  the  sand  is  shoveled  in.  Steam  is  intro- 
duced either  into  a  steam-chamber  in  the  bottom,  or  directly  into  the 
pulp,  the  latter  method  giving  higher  temperature,  but,  unless  care  is 
taken,  too  much  diluting  the  pulj),  which  should  be  liquid  enough  for 
free  circulation  and  thick  enough  to  maintain  suspension  and  equal  dis- 
tribution of  the  quicksilver.  Sometimes  both  methods  are  employed, 
steam  being  admitted  first  into  the  pulp,  and  afterward  into  the  cham- 
ber. Frequently  wooden  covers  to  the  pans  assist  in  retaining  the  heat, 
which,  under  proper  management,  may  be  kept  at  or  near  200^  Fahren- 
heit. When  in  the  use  of  live  steam  the  pulj)  becomes  too  thin,  the  sup- 
ply of  steam  is  cut  off,  the  covers  removed,  and  the  pulp  allowed  to 
thicken  by  the  evaporation  of  the  water,  while  the  temperature  is  main- 
tained by  means  of  the  steam-chamber.  Another  advantage  of  the 
steam-chamber  is  that  the  exhaust  steam  from  the  engine  may  be  used 
in  it,  while  for  use  in  the  pulp  steam  is  taken  directly  from  the  boilers, 
because  the  exhaust  steam  is  charged  with  oil  from  the  cylinder,  which 
injures  the  amalgamation. 

After  the  commencement  of  grinding,  the  mulleris  gradually  lowered 
and  allowed  to  make  about  GO  or  70  revolutions  a  minute.  In  an  hour 
or  two  the  sand  should  be  reduced  to  fine  pulp.  When  this  has  been 
accomplished,  and  by  some  millmen  at  an  earlier  stage,  even  at  the  be- 
ginning, quicksilver  is  supplied  by  pressing  it  through  canvas,  so  as  to 
scatter  it  upon  the  pulp  in  a  finely  divided  condition;  the  muUer  is 

*  And  some  have  wooden  sides  and  stone  bottoms.  Each  form  has  its  advocates. — 
E.  W.  E. 

t  The  details  of  arrangement  of  muUors,  driers,  shoos,  and  dies,  are  omitted  in  this 
ahstract.  For  the  jreneral  arrangement  of  the  mill  sco  my  last  report,  plate  opposite 
page  114.  The  mill  there  given  is  for  dry-crushing.  For  wet-crushing  the  drying 
floor  c  would  be  omitted,  and  tanks  introduced  to  catch  the  pulp  between  the  battery 
and  the  pans.  Otherwise  the  arrangements  of  the  two  classes  have  a  general  similar- 
ity.—E.  W.  K. 
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slightly  raised  from  the  bottom  to  avoid  too  great  friction,  which  would 
flour  the  mercnry,  and  the  action  is  continued  for  two  hours  longer.  The 
quantity  of  quicksilver  varies  in  different  mills,  the  ordinary  supply 
being  about  GO  or  70  pounds  to  a  charge  of  1,200  or  1,500  pounds.  In 
some  mills  a  quantity,  varying  from  75  to  200,  or  even  300  pounds,  is 
put  into  a  pan  when  starting  after  a  clean-up,  and  subsequently  a  regu- 
lar addition  of  50  or  60  pounds  is  made  with  each  charge. 

The  "chemicals"  employed  to  assist  amalgamation  now  consist  chiefly 
of  sulphate  of  copper  and  salt.*  The  long  list  of  materials,  including 
tobacco-juice  and  sage-tea,  which  have  been  at  various  times  recom- 
mended, has  been  reduced  to  these  two.  The  quantity  used  varies  from 
a  quarter  or  half  pound  to  three  or  four  pounds  to  each  charge  of  ore ; 
the  two  substances  being  employed  in  different  proportions  at  different 
mills.  It  is  doubtful  whether  their  use  effects  any  beneficial  result,  at 
least  in  the  manner  and  projportions  in  which  tJiey  are  at  present  employedA 
Different  mills  illustrate  the  use  of  both  reagents,  of  either  separately, 
and  of  neither,  upon  apparently  similar  ores,  and  with  apparently  equal 
success. 

After  about  two  hours  of  grinding,  and  two  or  three  of  amalgamation, 
the  pulp  is  diluted  and  discharged  into  a  settler.  This  is  usually  a  large 
wooden  or  iron  tub,|  containing  a  revolving  stirrer,  which  makes 
about  15  revoluti9ns  per  minute,  and  gently  agitates  the  pulp,  to  facili- 
tate the  set  tling  of  the  amalgam  and  quicksilver.  In  some  mills  two 
pans  are  discharged  simultaneously  into  one  settler,  and  the  operation  of 
settling  occupies  the  four  hours  required  to  grind  and  amalgamate 
another  charge.  In'  others,  only  two  hours  are  allowed  for  settling, 
and  the  two  pans  connected  with  each  settler  are  discharged  alternately. 
The  amount  of  water  used  in  diluting  the  pulp  during  discharge,  or 
afterward,  added  in  the  settler,  and  the  speed  of  the  stirrer,  are  import- 
ant conditions  of  the  separation.  If  the  pulp  is  too  thick,  the  metal 
remains  suspended ;  if  too  thin,  the  sand  settles  with  the  metal.  Too 
violent  a  motion  has  also  the  former  effect,  and  too  slow  a  motion  the 
latter.  The  lighter  portion  of  the  pulp  is  drawn  off  through  holes  in  the 
side  of  the  settler,  opened  at  successive  intervals  by  withdrawing  plugs 
at  successively  lower  levels.  The  quicksilver  and  amalgam  are  finally 
discharged  at  the  bottom.§  In  some  mills  a  second  settler,  called  an 
agitator,  receives  the  stream  of  pulp  from  the  first,  and  saves  its 
heaviest  portions. 

In  the  arrangement  of  the  mill,  the  stamp-batteries  are  placed  in  one 
line,  with  the  spalling  and  charging  floor  behind  them,  where  the  ore  is 
broken  and  fed  to  the  mortars.  The  batteries  discharge  the  ore  by 
means  of  aprons  or  launders  into  the  settling-tanks.  From  these  it  is 
removed  with  shovels,  and  either  thrown  directly  or  carried  in  a  car  to 
the  pans,  which  are  ranged.  When  practicable,  in  a  line  parallel  with  the 
batteries  and  below  them.  The  settlers  again  stand  in  front  of  the  pans 
in  a  line,  and  on  a  sufficiently  lower  level  to  permit  the  discharge  of  the 
pans  into  them.  Below  the  separators  are  the  agitators  or  other  con- 
trivances, to  prevent  the  escape  of  quicksilver  and  amalgam. 

Power  is  usually  communicated  by  gearing  or  belting  from  a  line- 
shaft  in  front  of  the  batteries.   Belt-pulleys  on  this  shaft  transmit  power 

*  And  sulphuric  acid.— R.  W.  R. 

t  Janin  successfully  used  bluestone  and  salt  on  refractory  slimes,  but  in  proportions 
ten  or  twelve  times  as  great  as  these. — R.  W.  R. 

t  An  old  large  pan  may  sometimes  be  employed ;  but  all,  except  the  largest  pans,, 
are  too  small. — R.  W.  R. 

§  See  drav.ings  and  description  of  a  similar  apparatus,  the  "  dolly-tub,"  in  the  chapter 
on  the  Colorado  processes,  in  this  volume. — R.  W.  R. 
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to  the  cam-shafts ;  and  counter-shafting  and  belting  perform  the  same 
office  for  the  pans  and  rock-breaker.  The  pans  are  usually  driven  by- 
separate  pulleys,  arranged  on  an  auxiliary  line-shaft,  under  the  row  of 
pans,  which  receives  its  power  from  the  main  shaft.  The  power  required 
for  each  stamp  of  ordinary  or  average  weight,  with  due  allowance  for 
friction,  is  about  one  and  a  half  horse-power.*  The  power  demanded  for 
a  pan  is  from  three  to  six  horse-power,  according  to  its  capacity.  The 
expenditure  of  power  per  ton  of  ore  crushed,  ground,  and  amalgamated, 
judging  by  the  relation  existing  between  the  power  of  the  engines  pro- 
vided, and  the  work  performed  by  the  mills,  is  between  one  and  a  half 
and  three  horse-power,  averaging,  probably,  about  two,  but  varying 
according  to  the  capacity  and  economy  of  the  mill. 

The  quicksilver  charged  with  amalgam  is  carefully  cleaned  by  wash- 
ing and  skimming,  and  strained  through  a  canvas  filter,  which  retains 
the  amalgam.  When  this  straining  is  performed,  not  after  every  charge 
of  ore,  but  at  longer  intervals,  a  considerable  quantity  of  the  fluid 
quicksilver  solution  of  amalgam  accumulates,  and  this  is  frequently  re- 
turned to  the  pans,  as  its  "charged"  condition  is  thought  to  render  it 
more  active  than  pure  metal  in  the  amalgamating  process.t 

Pans  and  settlers  are  thoroughly  cleaned  at  stated  intervals,  or  on 
special  occasions,  all  the  iron  work  being  carefully  scraped  with  a  knife 
to  collect  the  adhering  hard  amalgam.  In  many  cases  one-fourth,  or 
even  a  larger  proportion  of  the  total  product  of  amalgam  is  obtained  in 
this  way. 

Retorting  and  melting. — The  amalgam,  having  been  strained  and 
forcibly  pressed,  to  expel  as  far  as  practicable  the  fluid  quicksilver,  is 
then  subjected  to  the  process  of  sublimation  in  cast-iron  retorts,  from 
which  the  quicksilver,  escaping  and  condensing  in  the  exhaust-pipe, 
passes  into  a  receiver,  where  it  is  collected  under  water,  while  the  crude 
bullion  remains  behind. 

The  retort  is  usually  cylindrical,  about  12  inches  in  inside  diameter, 
and  3  to  5  feet  long,  the  casting  being  1^  inch  thick.  The  front  end  is 
closed  with  a  cover  which  is  tightly  fastened  and  luted  with  clay  after 
the  introduction  of  the  charge.  The  opposite  end  is  usually  conoidal 
in  form,  contracting  to  a  diameter  of  2|  inches  where  it  connects  with 
the  exhaust-pipe,  turning  downward  into  the  condenser.  The  retort  is 
set  in  a  brick  furnace  with  suitable  fire-place,  dampers,  and  flues. 

The  amalgam  is  charged,  sometimes  in  iron  trays,  sometimes  directly 
upon  the  bottom  of  the  retort,  the  iron  surface  in  either  case  being  j)re- 
viously  covered  with  a  thru  wash  of  clay  or  battery-slime  to  prevent  the 
adherence  of  the  metals.  Whiting,  wood-ashes,  and  i^aper  are  recom- 
mended for  this  purpose,  as  less  likely  to  choke  the  pores  of  the  bullion. 

The  amalgam  being  charged,  and  the  door  properly  closed  and  luted, 
heat  is  applied,  at  first  gently  and  afterward  with  gradually  increasing 
intensity.  Too  high  initial  heat  is  likely  to  fuse  the  surface  of  the  bul- 
lion and  prevent  the  escape  of  quicksilver  from  within.  When  quick- 
silver ceases  to  pass  over  into  the  receiver,  the  retort  is  gradually 
cooled  and  the  bullion  withdrawn.  The  charge  for  a  cylinder  of  the 
dimensions  above  described  is  about  1,200  pounds,  and  the  usual  time 
of  fixing  about  eight  hours.    About  one-sixth  of  the  charge,  or  200 

*  The  horse-jjower  developed  by  a  650-pound  stamp,  dropping  S\  inches  (^Jfeet) 

650  X 17  X  75 

75  times  per  minute,  is — 24x33  000  =1'15  horse-power.    About  30  per  cent,  is  added 

for  friction  in  gearing  and  between  cam  and  tappet,  and  for  the  power  expended  in  re- 
volving the  stamp. — R.  W.  E. 

t  The  strained  mercury  is  also  more  or  loss  "  charged  "  with  amalgam.  Only  after 
retorting  is  it  free. — E.  W.  E. 
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pounds  of  crude  bullion  from  1,200  pounds  of  amalgam,  is  usually  ob- 
tained from  the  retort,  to  be  broken  up,  melted,  and  cast  in  ingots  ready 
for  market.  The  loss  of  weight  in  melting  is  between  2  and  3  per  cent. 
The  ingots  are  assayed,  and  their  fineness,  (in  thousandths  of  gold  and 
silver,)  with  their  coin  value  in  dollars  and  cents,  is  stamped  upon  them. 
The  value  of  the  ounce  of  bullion  ready  for  market  usually  varies 
between  $1  75  and  $2  j  the  gold  representing  about  one-third  and  the 
silver  about  two-thirds  of  the  whole  amount. 

Slimes  and  tailings. — The  term  "  tailings"  is  applied  to  the  sand  or  pulp 
leaving  the  settler  or  agitator.  The  term  "  slimes"  generally  applies  to 
that  portion  of  the  ore  which  is  crushed  under  the  stamps  to  an  impal- 
pably  fine  condition,  and  usually  passes  out  of  the  mill  without  being 
deposited  in  the  tanks  when  the  coarser  sands  are  collected  for  pan 
treatment.  That  part  of  the  tailings  which  by  grinding  in  the  pans 
has  been  reduced  to  a  slimy  condition  is  sometimes  called  "  pan  slimes," 
and  thus  distinguished  from  "  battery  slimes."* 

The  battery  slimes  are  usually  allowed  to  escape,  or  only  caught  in 
reservoirs  below  those  of  the  tailings.  The  tailings  are  variously 
treated  to  extract  the  quicksilver  and  amalgam  which  they  still  retain. 
Concentrators,  blanket-sluices,  etc.,  are  used  for  this  purpose,  or  large 
reservoirs  are  constructed  in  which  the  tailings  accumulate,  and  after 
months  of  exposure  to  the  weather  are  worked  over  again  with  i)roflt. 

The  ordinary  result  of  the  pan  treatment  is  65  to  75  per  cent,  of  the 
assay  value.  The  subsequent  treatment  of  the  tailings  may  increase  it 
to  85  or  90  per  cent.,  or  even  more. 

The  stream  of  water  carrying  the  tailings  out  of  the  mill  is  usually 
passed  over  blanket-sluices,  to  save  amalgam,  mercury,  and  heavy  par- 
ticles of  ore.  These  sluices  or  tables  are  shallow  troughs  about  20 inches 
wide,  with  sides  an  inch  or  two  high,  and  of  indefinite  length.  A  num- 
ber are  usually  placed  side  by  side — sometimes  two,  three,  or  four, 
sometimes  fifteen  or  twenty,  with  a  fall  of  6  to  12  inches  in  every  12 
feet.  They  are  covered  with  strips  of  coarse  blanket  about  2  feet  wide, 
made  for  the  purpose,  and  cut  into  lengths  of  10  or  15  feet  to  facilitate 
removal  and  washing.  As  the  stream  of  tailings  runs  over  them  they 
retain  the  heavier  portions,  while  the  poorer  sand  is  washed  away,  the 
quantity  of  water  being  carefully  regulated  to  produce  this  effect.  An 
attendant  usually  sweeps  the  surface  lightly  with  a  broom,  distributing 
the  material  and  assisting  the  action  of  the  water.  The  blankets  are 
taken  up  at  intervals  usually  of  twelve  hours  and  washed  out  in  a  tub 
of  water.  While  the  blankets  of  one  table  are  washing,  the  stream  is 
turned  so  as  to  run  over  the  neighboring  table  or  tables.! 

In  each  of  the  principal  canons  below  Virginia  City  are  continuous 
series  of  blanket-sluices  aggregating  several  miles  in  length.  Some  are 
owned  by  the  mills,  but  generally  they  belong  to  contractors.  Accord- 
ing to  the  report  of  the  surveyor  general  there  were,  in  1866,  over  2,200 
feet  of  blanket-sluices  in  Six-mile  Caiion  alone.  Their  cost  is  estimated 
at  $1  per  foot,  including  blankets.| 

*  The  Comstock  slimes  are  richer  than  the  tailings,  because  they  contain  a  larger 
proportion  of  rich  sulphurets.  For  the  same  reason  they  are  much  more  difficult  of 
treatment,  their  fineness  being  unfavorable  to  concentration,  and  their  mineralogical 
character  to  simple  amalgamation. — E.  W.  E. 

t  The  stream  being  constant,  the  advantage  of  having  more  than  two  tables  side  by 
side  is  evident.  One  extra  table  is  required,  and  no  more,  whether  the  number  in  use 
be  one  or  a  dozen. — E.  W.  E. 

X  For  the  last  two  or  three  yeai's  the  profits  of  the  blanket-sluice  owners  have  been 
declining  by  reason  of  the  low  grade  of  ore  worked  at  the  mills,  and  the  greater  econ- 
omy of  operations  there  rendering  the  tailings  less  valuable.  Sudden  freshets  in  the 
canons  have  damaged  this  kind  of  property,  and  swept  away  accumulations  of  tail- 
ings.—E.  W.  E. 
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The  concentrations  wa sited  from  the  blankets  are  worked  in  pans, 
and  usually  yield  from  $18  or  $20  to  $30  per  ton. 

Treatment  of  tailings. — After  passing  the  blanket-tables,  or  other  con- 
centrating apparatus,  the  tailings  accumulate  in  reservoirs.  The  largest 
of  these  are  on  the  plains  near  the  mouths  of  the  canons.  Thus  two  or 
three  reservoirs  at  Dayton,  near  the  mouth  of  Gold  Hill  Canon,  contain 
at  present,  perhaps,  400,000  tons  of  tailings ;  the  Carson  reservoir,  re- 
ceiving the  stream  from  Six-mile  Caiion,  contains  not  less  than  200,000 
tons.  A  smaller  reservoir  two  miles  up  the  canon  was  formerly  esti- 
mated to  contain  100,000  tons;  but  a  large  portion  has  been  swept  away 
by  freshets.  The  assays  of  the  slimy  and  richer  parts  *  of  the  tailings 
may  show  a  value  $25  or  $30  j)er  ton,  while  the  coarse  sands  vary  in 
value  from  $4  or  $5,  to  $12  or  $15  per  ton,  according  to  the  original  char- 
acter of  the  ore  and  the  efficiency  of  the  mill  process  to  which  it  has 
been  subjected.  The  contents  of  some  of  the  smaller  reservoirs  about 
Dayton  are  said  to  have  an  average  value  of  $16  to  $18  per  ton,  though 
the  larger  reservoirs  are  probably  less  rich,  a  number  of  assays  giving 
results  varying  from  $9  to  $13  per  ton.  The  Carson  reservoir  has  been 
tested  by  many  assays,  varying  between  $7  50  and  $25,  averaging 
about  $13  per  ton. 

Tailings  are  usually  treated  by  raw  amalgamation,  a  business  which 
occupies  a  number  of  establishments.  The  largest  of  these  is  Birdsall's 
Mill,  at  Dayton,  which  was  formerly  a  custom  crushing-mill,  with  thirty 
stamps  and  twenty  Wheeler  pans.  The  stamps  are  not  now  required, 
and  ten  or  fifteen  large  pans  have  been  added,  so  that  the  mill  can  amal- 
gamate 250  to  300  tons  of  tailings  daily.  The  Carson  Eiver  furnishes 
ample  water-power. 

Janin  and  Baldwin's  Dayton  Mill,  also  at  Dayton,  has  five  McCone 
pans,  with  a  capacity  of  about  50  tons  per  day.  It  is  driven  by  steam. 
Each  pan  works  a  charge  of  4,000  or  5,000  pounds  and  four  or  five 
charges  per  day.  Sulphate  of  copper  and  salt  are  supplied  to  the  pans 
with  each  charge,  of  the  former  3  to  6  pounds  per  ton,  and  of  the  latter 
20  to  30  pounds — a  large  excess.  The  pans  are  covered  and  supplied 
with  steam,  maintaining  a  high  temperature.  The  yield  is  thought  to 
be  about  60  i)er  cent,  of  the  assay  value,  which  is  said  to  average  $16  or 
$18  per  ton.  From  the  accounts  of  this  mill,  it  appears  that  during  five 
months  ending  October  31, 1869,  the  quantity  worked  was  0,732  tons,  of 
which  the  average  yield  was  $9  75  per  ton.  The  total  expense,  includ- 
ing extraordinary  repairs,  (refitting  mill  and  purchasing  new  pans,)  was 
$43,072,  or  $6  48  per  ton.  The  current  ordinary  expense  appears  to 
have  been,  per  ton — 

For  labor $1  40 

Quicksilver  lost 95 

Salt 68 

Sulphate  of  copper 65 

Fuel 1  20 

Castings 12 


5  00 


*  The  quality  of  the  tailings  in  a  reservoir  is  frequently  affected  hy  the  proportion 
of  elimes  retained  with  the  tailings.  The  slimes  remaining,  by  reason  of  their  fineness, 
longer  suspended  in  water,  may  settle  at  the  lower  end  of  the  reservoir,  along  the  dam, 
or  they  may  be  carried  over  and  either  lost  or  caught  iii  some  other  reservoir  below. 
The  curious  phenomenon  is  thus  presented  of  the  removal  by  the  stream  of  the  very 
richest  and  the  very  poorest  portions  of  the  ore.  But  tailings  containing  a  small  pro- 
portion of  slimes,  though  they  assay  higher  in  consequence,  do  not  always  yield  more 
under  the  ordinary  pan  treatment — a  circumstance  which  has  ere  now  brought  pur- 
chasers and  contractors  to  grief. — E.  W.  K. 
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The  mill  employs  seventeen  men,  viz :  one  foreman,  live  amalgamators, 
(tbree  by  day  and  two  by  night,)  two  engineers,  one  wood-passer,  three 
teamsters,  (bringing  tailings  from  the  reservoir,)  and  five  shovelers, 
(loading  teams  and  turning  tailings  over  to  dry.)  The  tailings  here 
treated  are  somewhat  richer  than  ordinary,  and  require  more  chemicals. 
Wood  is  also  expensive  here,  costing  $10,  and  more,  per  cord.  Tailings 
of  lower  grade,  treated  with  less  chemicals,  more  quickly,  in  mills  of 
greater  capacity,  and  with  cheaper  fuel,  would  require  proportionately 
less  outlay  in  running  expense.  Thus  at  Avery's  tailing  mills  in  Washoe 
Valley,  where  w'ood  is  $G  per  cord,  the  cost  per  ton  is  said  to  be  but  $3  50. 

Treatment  of  slimes. — All  attempts  to  work  slimes  by  raw  amalgama- 
tion in  pans  (i.  e.,  without  previous  roasting)  were  for  a  long  time  un- 
successtul.  This  was  attributed  partly  to  the  finely  divided,  clayey  con- 
dition of  the  material,  by  reason  of  which  the  quicksilver  and  amalgam 
became  coated  with  a  slimy  film,  x^reventing  amalgamation  and  causing 
great  mechanical  loss  of  mercury ;  i)artly  also  to  the  probable  presence 
of  the  silver  as  sulphurets,  as  in  the  first-class  ores,  which  require  a 
chloridizing  roasting  to  prepare  them  for  amalgamation.  Boasting 
being  too  expensive,  under  the  circumstances,  for  slimes,  this  material 
has  been  either  mixed  Avith  tailings,  (or  thrown  back  into  the  battery 
pulp,)  and  w^orked  over  in  the  pans,  in  which  case  it  is  impossible  to  say 
how  much  of  its  value  has  been  extracted;  or  it  has  been  allowed  to  run 
off  with  the  common  tailings,  and  be  caught,  sometimes  in  the  great 
reservoirs  at  the  canon  mouths,  sometimes  by  special  dams  constructed 
for  the  purpose.* 

Within  a  year  or  two  past,  however,  slimes  have  been  successfully 
treated  in  pans,  without  roasting,  by  a  process  which  differs  from  the 
ordinaiy  pan  amalgamation  of  fresh  ores  or  tailings,  chiefly  in  the  quan- 
tities of  chemical  reagents  employed.!  The  mills  of  Messrs.  Janin  and 
Mr.  I.  S.  Parke,  in  Six-mile  Caiion,  have  reduced  with  profit,  in  this  man- 
ner, large  quantities  of  slimes. 

In  the  Janin  mill  there  are  four  McOone  pans,  receiving  2,500  pounds 
of  slime  at  each  charge.f  Twelve  pounds  of  the  sulphate  of  copper  and 
thirty-six  pounds  of  salt  are  added  with  each  charge,  and  the  whole  is 
worked  for  two  hours  before  putting  in  the  quicksilver.  Little  or  no 
grinding  is  required,  as  the  material  is  already  exceedingly  fine ;  the 
muller  is  raised  high  enough  to  avoid  unnecessary  friction,  and  revolved 
at  the  speed  usual  in  working  ore,  the  object  being  to  keep  up  the  cir- 
culation of  the  pulp.  After  two  hours  the  quicksilver  is  added  in  large 
quantity,  usually  300  pounds.  The  charge  is  then  worked  four  hours 
longer,  and  afterward  drawn  off  into  the  settler ;  when  the  amalgam  is 
collected,  while  the  residue  is  passed  through  large  agitators,  before 
finding  its  way  to  the  tailing-stream,  in  order  to  save  as  much  as  possi- 
ble of  the  escaping  amalgam  and  quicksilver.  The  employment  of  so 
much  quicksilver,  together  with  the  clayey  nature  of  the  slimes,  causes  a 
large  loss  of  that  metal,  said  to  be  about  five  pounds  to  the  ton  of 

*  It  is  unfortunate  that  the  plan  of  saving  slimes  in  reservoirs  was  not  put  in  operac 
tion  in  the  early  days  of  "Washoe  mining,  when  this  material  was  enormous  in  quantity 
?^nd  very  rich.  Millions  of  dollars  were  lost  by  this  neglect,  never  to  be  recovered 
unless  the  Carson  River  may  be  made  to  "  give  up  its  dead." — R.  W.  R. 

+  Messrs.  Louis  and  Henry  Janin  deserve  the  credit  of  solving  this  problem,  both 
theoretically  and  practically.  With  characteristic  intelligence  and  skill,  they  experi- 
mented in  the  direction  indicated  by  scientific  principles,  and  opened  to  the  limited 
pan  process  a  new  realm  of  possible  applications,  the  boundary  of  which  is  not  yet 
determined. — R.  W.  R. 

i  The  regular  charge  of  ore  would  be  4,000  or  5,000  pounds ;  but  slimes  increase 
greatly  in  bulk  on  the  addition  of  water. — R.  W.  R. 

H.  Ex.  10 26 
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slimes.  This  item  and  tlie  liberal  use  of  chemicals  raise  the  cost  of 
treatment  to  probably  not  less  than  $12  per  ton.  The  supply  of  slimes 
is  obtained  by  purchase  from  the  mills,*  their  value  being  previously 
determined  by  assay.  It  varies  from  $25  to  $30  per  ton ;  and  the  pur- 
chase price  for  some  time  past  has  been  from  $3  to  $5  per  ton.  It  is 
said  that  this  process  extracts  upward  of  60,  and  frequently  80  per 
cent,  of  the  assay  value. 

In  Mr.  Parke's  mill  a  similar  method  is  followed,  except  that  wooden 
pans,  with  riffled  or  corrugated  wooden  side-lining  and  cast-iron  bottoms 
are  employed,  and  are  said  to  facilitate  greatly  the  disintegration  of  the 
slimes,  which  tend  to  aggregation  in  tenacious  clayey  lumps. 

The  roasting  of  slimes,  though  metallurgically  a  rational  method,  has 
not  been  economically  successful,  in  view  of  the  cost  of  fuel  and  labor. 
It  has  been  attempted  in  the  O'Hara  furnace  with  promising  experi- 
mental results,  which  were  never  followed  up  5  and  it  has  been  proposed 
to  apply  the  Stetefeldt  furnace  t  to  this  purpose.  Ordinary  reverbera- 
tories  are  certainly  too  expensive. 

Treatment  of  first-class  ores. — The  quantity  of  high-grade  ore  now 
produced  from  the  Comstock  mines  is  so  small  that  it  but  partially  em- 
ploys the  single  mill  of  Mr.  Dall,  in  Washoe  Valley.  The  process  is  dry- 
ing, dry-crushing  with  stamps,  roasting  with  salt,  amalgamation  in  bar- 
rels, and  retorting.  %  The  roasting  is  performed  in  reverberatories,  for 
which  the  Stetefeldt  furnace  is  a  modern  and  more  economical  substi- 
tute in  use  elsewhere.§  Pans  are  likewise  employed  instead  of  barrels 
in  other  ])arts  of  Nevada  and  in  Colorado.  At  this  mill,  wood  costing 
$5  per  cord,  common  labor  $3  per  day,  salt  3  cents  per  pound,  and 
quicksilver  65  cents  per  pound,  the  price  charged  for  reduction  was  $40 
to  $45  per  ton,  with  a  guarantee  of  the  return  of  80  per  cent,  of  the 
assay  value  of  the  ore.  That  is  to  say,  the  mill  in  eftect  purchases  first- 
class  ore  for  80  per  cent,  of  its  value,  less  $40  or  $45  per  ton,  the 
stipulated  price  for  working,  making  its  return  in  cash  or  bullion,  with- 
out any  statement  of  the  yield  actually  obtained. 

CHEMISTRY  OF  THE  WASHOE  PROCESS. 

This  subject  has  been  but  little  understood,  though  much  discussed,  a 
fact  which  need  not  surprise  us  when  we  reflect  that  the  same  is  true  of 
the  chemical  reactions  involved  in  the  manufacture  of  iron,  and,  indeed, 
of  all  processes  which  have  grown  up,  step  by  step,  out  of  the  needs  of 
daily  practice.  The  great  difficulty  in  the  way  of  reasoning  from  the 
facts  to  the  principles  underlying  them  has  been  the  imperfection  of  the 
data.  Millmen  have  no  time  to  make  scientific,  that  is  to  say,  carefully- 
guarded  and  recorded,  experiments.  They  are  satisfied  with  profitable 
results,  and  do  not  inquire  into  causes,  except  in  case  of  loss.  But  the 
most  important  sources  of  loss  in  the  Washoe  process,  as  employed  on 

*  The  discovery  of  a  successful  treaWeut  for  slimes  had  the  effect  of  raisiug  the  value 
of  this  material  iu  the  estimation  of  the  OTvners  of  reservoirs  ;  and  the  Messrs.  Janiu 
found  it  difficult  to  control  a  permanent  supply  at  prices  which  would  leave  them  a 
sufficient  proiit,  especially  as  the  margin  of  gain  must  needs  he  large  in  a  husinesa 
based  upon  the  purchase  of  such  material  by  assay.  It  is  my  impression  that  they 
closed  their  miU  last  year  on  this  account. — E.  W.  E. 

t  For  descriptions  of  these  furnaces,  see  my  report  of  1870,  pp.  743,  749. — R.  W.  E. 

t  Essentially  the  "Eeese  River  iirocess,"  described  in  my  report  of  1870,  p.  733. — 
E.  W.  R. 

§  The  great  saving  in  the  cost  of  roasting,  by  the  use  of  the  Stetefeldt  furnace,  is  in- 
conte8tal)le;  but  the  full  realization  of  this  advantage  requires  an  adequate  supply  of 
ores.  The  supply  of  high-grade  ores  from  the  Comstock  mines  is  at  present  far  beneath 
the  capacity  of  a  single  Stetefeldt  furnace. — E.  W.  E. 
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Comstock  ores,  are  mechanical  defects  in  the  apparatus  and  lack  of 
honesty  or  faithfulness  in  the  workmen.  Hence,  the  best  mechanic  and 
most  vigilant  overseer  makes,  in  most  cases,  with  but  a  slight  addition 
of  metallurgical  knowledge,  the  best  millman,  and  his  little  supersti- 
tions about  this  or  that  chemical  agent  do  not  interfere  with  his  gen- 
eral efBciency.  There  is  no  doubt,  however,  that  a  careful  study  and 
comparison  of  experience  in  this  process  would  raise  the  general  average 
of  its  economy  materially. 

Mr.  Arnold  JEague  contributes  a  chapter  on  the  subject  to  the  volume 
of  the  United  States  Geological  Exploration  of  the  Fortieth  Parallel,  so 
frequently  quoted  in  the  present  report.  His  investigation  of  it  is  based 
upon  experiments,  carefully  conducted,  on  a  small  scale  at  the  Sheffield 
Laboratory  of  Yale  College.  Mr.  Ellsworth  Daggett,  a  practical  mill- 
man,  assisted  in  these  experiments,  and  two  lots  of  ore,  one  of  first  class 
from  the  Savage  mine,  and  the  other  of  low  grade  from  the  Kentuck, 
were  operated  upon.  In  addition  to  these  practical  tests  numerous  minor 
experiments  were  made  to  clear  up  doubtful  questions  of  chemical 
reaction.  I  shall  quote  the  larger  part  of  Mr.  Hague's  chapter.  There 
is  no  doubt  of  the  general  accuracy  of  the  experiments,  but  there  are 
two  possibilities  of  error  in  the  reasoning.  One  is,  that  the  ore  tested 
may  not  have  been  perfectly  representative  of  the  Washoe  ores ;  the 
other  is,  that  the  small  scale  of  operations  may  have  affected  the  re- 
actions. The  fact  that  native  silver  is  not  recognized  in  the  analyses, 
whereas  this  has  always  been  considered  an  ingredient  of  the  Comstock 
ore,  and  has  been  held  by  some  metallurgists  to  be  the  only  or  principal 
form  of  the  silver  actually  extracted  by  raw  amalgamation,  hints  at  the 
first  source  of  error  above  mentioned.  But  Mr.  Hague's  treatise  is  admir- 
able in  the  fidelity  with  which  it  reports  grounds,  as  well  as  conclusions. 
In  condensing  it,  its  peculiar  value  as  a  contribution  to  the  body  of 
trustworthy  evidence  on  this  important  subject  would  be  destroyed; 
hence  the  essential  portions  are  quoted  entire. 

The  average  ore  as  it  comes  from  the  mines  presents  to  the  eye  a  mass  of  nearly- 
white,  brittle,  crumbling  quartz,  ranging  in  size  from  fine  dust  to  pieces  that  weigh 
several  pounds;  occurring  with  it  are  small  fragments  of  wall-rock  and  clay,  that  im- 
part a  somewhat  grayish  tinge.  An  inspection  of  the  ore  piles  at  the  different  mines 
and  mills  generally  shows  the  presence  of  iron  and  copper  pyrites.  Except  in  first- 
class  ore,  which  is  always  roasted  before  being  sent  to  the  amalgamating  pan,  it  re- 
quites a  somewhat  closer  examination  to  detect  well-defined  specimens  of  other  min- 
erals, so  finely  are  they  disseminated  through  the  entire  mass.  A  more  careful  search, 
however,  will  generally  develop  the  ]3resenc6  of  blende,  galena,  and  argentite ;  more 
rarely,  jiolybasite  and  stephanite. 

Samples  of  finely-crushed  ores  were  subjected  to  a  microscopical  examination.  The 
following  minerals  were  obser'ved:  quartz,  small  cubes  and  particles  of  iron  and  cop- 
per pyrites,  flakes  of  blende,  and  thin  pieces  of  a  dark  lead-gray  mineral,  which  were 
determined  to  be  argentite. 

In  order  to  determine  the  chemical  and  mineralogical  composition  of  the  ore  more 
accurately,  samples  of  carefully  chosen  first  and  third-class  rock  were  subjected  to  a 
thorough  analysis.  The  first-class  came  from  the  Savage  mine,  and  was  taken  from  a 
lot  of  ore  that  had  been  crushed  at  Ball's  Mill.  Its  assay  value  was  $489  22.  The 
third-class  ore  came  from  the  Kentuck  mines ;  it  was  obtained  at  the  mill  from  the 
troughs  immediately  after  leaving  the  batteries,  in  the  same  manner  as  the  mill  sam- 
ples axe  ordinarily  taken.  The  material  used  was  selected  from  300  to  400  pounds  of 
crushed  rock,  collected  at  intervals  during  a  day's  run  of  twenty-four  hours.  Its  assay 
value  was  $43  74. 

The  results  of  both  analyses  were  as  follows :  No.  1,  Savage  ore  ;  *  No.  2,  Kentuck 
ore: 

*  Assayed  by  Mr.  William  G.  Mister. 


404      MINING    STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS. 


Silica 

Alumina 

Protoxide  of  iron 

Protoxide  of  manganose 

Lime 

Magnesia 

Potash  and  soda 

Siilpliide  of  zinc 

Sulphide  of  lead 

Sulphide  of  silver . . 

Subsulphide  of  copper.. 

Gold 

Bisulphide  of  iron 

Moisture 


No.  1. 


100.  38 


No.  2. 


83.95 

91.49 

1.25 

1. 13 

1.95 

.83 

.64 

.85 

i.42 

2.8.3 

1.37 

1.28 

1.05 

1.75 

.13 

.36 

.02 

1.08 

.12 

.30 

.41 

.02 

.0017 

1.80 

.92 

2.33 

.59 

99.48 


No  arsenic  or  antimony  was  detected  iu  either  case,  not  even  after  subjecting  con- 
siderable quantities  to  Marsh's  test.  It  is,  therefore,  inferred  that  stephanite  and 
polybasite  \  (Te  both  absent.  It  was  found  impossible  to  separate  the  native  silver,  if 
any  was  present,  from  that  existing  as  argcutite ;  of  the  former  none  was  observed, 
but  the  latter  could  be  recognized  under  a  glassy  it  is,  therefore,  all  calculated  as  sul- 
phide of  silver.  The  sulphur  obtained  has  been  combined  with  the  zinc  as  blende, 
with  lead  as  galena,  with  silver  as  argentite,  with  copper  as  subsulphide,  and  the 
remainder  with  iron  as  bisulphide.  The  iron  still  remaining  has  been  estimated  as 
protoxide.  It  was  found  impossible  to  separate  the  metallic  iron,  coming  from  the 
stamps  of  the  batteries,  from  the  sesquioxide  of  iron,  occurring  in  the  rock  and  clay 
naaterial  of  the  vein.  The  substances  found  in  both  analyses  are  the  same,  with  the 
exception  of  there  being  no  manganese  in  the  sample  from  the  Kentuck  mine,  the  dif- 
ferences being  only  the  variable  proportions  of  the  same  minerals.  If  in  the  two 
aualyses  we  reject  the  gangue  and  such  matter  as  can  b:ive  ho  other  influence  upon  the 
extraction  of  the  precious  metals  than  a  physical  one,  by  affecting  the  mechanical  con- 
ditions in  the  grinding  of  the  ore,  or  the  consistency  of  the  pulp,  and  consider  only  those 
ingredients  that  may  influence  the  chemical  conditions  during  the  operation  in  the 
pan,  we  have  the  following : 


Protoxide  of  iron  . .  — . 

Bisulphide  of  iron 

Subsulphide  of  copper 

Sulphide  of  zinc 

Sulphide  of  lead 

Sulphide  of  silver 

Gold 


7.26 


No.  1. 

No.  2. 

1.95 

.83 

1.80 

.92 

.30 

.41 

1.7-5 

.13 

.36 

.02 

1.08 

.12 

.02 

.0017 

2. 4317 


Chemical  action  ofmercurtj  avd  other  reagents. — The  ore  of  the  Comstock  vein  may  be 
regarded  as  composed  of  the  following : 

Gangue,  quartz. 

Metal-bearing  minerals  of  common  occurrence :  Blende,  galena,  argentite,  silver,  gold, 
iron  pyrites,  copper  pyrites. 

Minerals  of  much  more  rare  occurrence :  Stephanite,  polybasite. 

The  following  experiments  were  undertaken  to  ascertain,  as  far  as  possible,  the  action 
upon  the  minerals  of  the  Comstock  ores,  just  enumerated,  of  mercury,  and  such  chem- 
ical agents  as  are  employed  in  the  amalgamation  process,  or  may  be  formed  during  the 
operation  in  the  pan : 

Mercury  and  native  silver,  when  rubbed  together,  unite  easily. 

Mercury  and  chloride  of  silver,  the  latter  prepared  in  the  wet  way,  when  brought  in 
contact,  form  amalgam  and  chloride  of  mercury. 

Mercm-y  and  argentite :  The  mineral  was  first  pulverized  and  mixed  with  a  little 
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fine  sand,  the  metal  added,  and  the  mass  allowed  to  stand  for  some  time;  occasionally 
rubbed  together  in  a  mortar.  Amalgamation  ensued;  it  was,  however,  imperfect, 
much  of  the  mineral  being  unacted  upon. 

Mercury  with  stephanite  aud  polybasite,  under  the  same  conditions  as  the  last  exper- 
iment, gave  similar  results;  the  decomposition,  hoAvever,  appeared  to  be  more  com- 
plete, probably  owing  to  the  more  finely  divided  state  of  these  minerals  than  the  more 
sectilo  argentite. 

The  above  experiments  with  native  silver,  chloride  of  silver,  argentite,  and  poly- 
basite, were  repeated  with  mercury  containiug  a  small  quantity  of  copper-amalgam  in 
solution.  In  the  case  of  the  two  former  there  was  the  same  action  as  when  the  pure 
metal  was  used ;  with  the  two  latter  the  decomposition  was  more  xierfect  aud  satisfac- 
tory. 

Chloride  of  silver,  argentite,  and  stephanite  were  each  subjected  to  the  action  of 
mercury  and  fine  metallic  iron,  with  a  constant  application  of  heat.  The  energy  dis- 
played by  the  mercury  was  much  more  marked  than  when  employed  separately.  In 
the  case  of  the  chloride,  the  decomposition  was  quite  rapid,  and  the  surface  of  the  metal 
remained  bright  and  clean. 

Chloride  of  copper  and  pulverized  argentite  were  allowed  to  stand  together  for  ten 
days,  in  the  cold,  with  an  occasional  application  of  heat,  at  the  end  of  which  time,  a 
small  quantity  of  chloride  of  silver  was  formed.  A  trace  of  sulphuric  acid  was  found 
in  the  filtrate. 

Two  grammes  of  the  pulverized  mineral  were  also  treated  with  a  moderately  concen- 
trated solution  of  chloride  of  copper  placed  in  a  bottle,  with  a  tightly-fitting  stopper,  to 
prevent  access  of  air.  It  was  exposed  for  twenty-four  hours  to  a  temperature  of  90° 
centigrade.  Sulphuric  acid  and  sub-chloride  of  copper  were  found  in  the  solution. 
Chloi'ide  of  silver  was  precipitated.  After  removing  the  soluble  salts,  by  washing,  the 
chloride  of  silver  was  dissolved  out,  by  digesting  it  Avith  ammonia.  The  residue  gave, 
by  assay,  .099  grammes  of  silver.  Two  grammes  of  the  mineral  produced  .1705  of  pure 
metal ;  showing  that  under  the  most  favorable  conditions  but  little  over  one-half  of 
the  silver  was  chloridized.  The  application  of  heat  greatly  facilitated  the  decomposi- 
tion. 

Polybasite,  after  being  subjected  to  the  chloride  of  copper  solution,  at  the  ordinary 
temperature  of  air,  also  yielded  a  small  quantity  of  the  chloridized  silver. 

Argentite  was  exposed  to  the  same  treatment,  with  sub-chloride  of  copper,  as  in  the 
last  experiments.  In  the  cold,  decomposition  ensued  after  standing  several  days.  The 
residue  from  two  grammes  of  the  mineral,  subjected  to  the  action  of  heat  at  90°  centi- 
grade, without  access  of  air,  gave  .1655  of  a  gramme  of  silver,  showing  that  only  .OOo 
had  been  chloridized. 

Galena,  in  a  pulverized  condition,  was  digested  with  a  strong  mixture  of  salt  and 
sulphate  of  copper,  and  after  standing  three  or  four  weeks,  at  the  ordinary  tempera- 
ture, Avas  filtered.  The  residue  exhibited,  besides  the  undecomposed  mineral,  a  light 
green  oxychloride  of  copper,  and  a  large  quantity  of  sulphate  of  lead  incrusting  the 
galena. 

Blende  was  also  subjected  to  a  similar  treatment.  The  solution  Avas  found  to  con- 
tain a  considerabje  quantity  of  oxide  of  zinc,  and  but  little  copper.  The  residual 
blende  was  coated  with  the  same  oxychloride  of  copper  already  noted  in  the  case  of 
the  galena. 

Two  grammes  of  the  powdered  mineral  were  placed  in  a  flask,  a  solution  of  five 
grammes  of  salt  and  seven  of  sulphate  of  copper  added,  and  exposed  for  two  days  to  a 
temperature  of  90°  centigrade.  After  remaining  three  days  longer  in  the  cold  the 
amount  of  oxide  of  zinc  found  to  haA^e  been  dissolved  was  .2785  of  a  gramme.  The 
same  experiment  was  repeated  with  the  addition  of  one  gramme  of  iron  filings.  The 
latter  rapidly  disappeared;  metallic  copper  was  precipitated,  but  was  redissolA-'ed, 
probably  by  the  chloride  of  copper  present,  the  sub-chloride  being  produced.  Later, 
the  iron  was  thrown  down  as  a  basic  salt.  The  oxide  of  zinc  estimated  in  the  solution 
was  .3250  of  a  gramme. 

Iron  and  copper  pyrites  are  but  slightly  altered  by  the  copper  solutions.  In  practi- 
cal operations  at  the  mill  they  are  found  in  the  tailings  Avithout  showing  any  appre- 
ciable signs  of  having  been  attacked. 

It  will  be  observed  in  the  above  experiments  that  the  argentiferous  sulphurets  were 
always  more  or  less  chloridized  by  the  action  of  the  copper  salts. 

In  order  to  indicate  more  clearly  the  relative  amount  of  decomposition  produced  by 
the  two  chlorides  of  copper,  the  results  are  here  brought  together  as  follows :  Two 
grammes  of  argentite  gave  .1705  grammes  of  silver.  After  treating  two  grammes  of 
the  mineral  with  chloride  of  copper,  the  residue  gave  .099  grammes  of  silver ;  after 
treating  two  grammes  of  the  mineral  Avith  sub-chloride,  the  residue  gave  .1653  grammes 
of  silver;  showing  that  in  the  former  58.0  jjer  cent.,  aud  in  the  latter,  2.9  per  cent,  was 
chloridized.  No  sulphide  of  copper  Avas  detected  in  any  of  the  residues  examined ;  sul- 
phuric acid,  however,  was  found  in  the  filtrate  in.  several  instances. 

Pan  expeiiments. — With  a  view  to  determine,  if  possible,  some  of  the  problems  in- 


406     MINING   STATISTICS   WEST    OF    THE   EOCKY   MOUNTAINS. 

volvecl  in  the  action  of  mercnry,  common  salt,  and  sulphate  of  copper,  employed  in  the 
decomposition  of  the  Comstock  ores  by  the  Washoe  process,  the  experiments  described 
in  the  following  pages  were  undertaken  upon  two  lots  of  ore,  whose  composition  was 
well  known. 

It  was  necessary,  in  order  to  make  the  investigations  of  any  practical  value,  that  the 
material  should  he  treated  in  such  a  manner  as  to  imitate  as  closely  as  possible  the 
operations  carried  out  on  a  large  scale  at  the  mills,  and  at  the  same  time  to  be  able  to 
repeat  precisely  the  same  conditions  as  often  as  desired,  and  to  know  the  exact  results 
of  each  trial. 

Of  the  ores  used,  one  was  a  lot  of  first-class  rock  from  the  Savage  mine,  such  as  is 
ordinarily  sent,  on  account  of  its  high  value  and  large  amount  of  base  metals,  to  Ball's 
Mill,  for  reduction  by  the  barrel  iirocess,  as  described  in  a  previous  chapter.  The  sec- 
ond lot  consisted  of  several  hundred  pounds  of  third-class  ore  from  the  Kentuck  mine, 
presented,  for  the  purposes  of  the  work,  by  the  Kentuck  Mining  Company.  This  low- 
grade  ore  was  selected  as  being  well  adapted  for  pan  amalgamation  ;  easily  reduced, 
containing  but  little  base  metal,  and  the  rock  from  which  it  was  taken  yielding  very 
favorable  results  at  the  mill.  Both  ores  were  carefully  and  thoroughly "^sampled,  and 
passed  through  a  fine  sieve  in  order  that  they  might  be  well  mixed.  Eepeated  assays 
were  made  until  they  had  as  uniform  a  composition  as  it  was  possible  to  obtain.  After 
which,  to  prevent  any  settling  of  the  heavier  particles,  both  lots  were  put  ui>  in  bags,  iu 
quantities  of  10  and  15  pounds  each ;  from  several  of  these  parcels  assays  were  made, 
and  the  results  found  to  agree.  The  Savage  ore  assayed,  gold,  $134  35 ;  silver,  $354  87  ; 
total,  $489  22  per  ton.  The  Kentuck  ore  assayed,  gold,  $10  85;  silver,  $32  89 ;  total, 
$43  74  per  ton.    The  results  of  the  chemical  analyses  of  both  samples  are  given  above. 

A  small  amalgamating  pan,  such  as  is  used  in  California  for  the  purpose  of  experi- 
menting upon  new  ores,,  was  procured.  It  was  made  by  Mr.  Wheeler  as  a  test  pan, 
and  iu  all  its  essential  features  was  similar  to  the  larger  ones  of  his  manufacture,  em- 
ployed in  milling  operations.  It  was  18  inches  in  diameter,  and  capable  of  working  20 
pounds  at  a  charge.  A  wooden  tub,  3  feet  in  diameter,  18  inches  deep,  and  provtded 
with  four  wooden  arms,  connected  with  and  revolved  by  an  upright  shaft  in  the  center, 
served  to  keep  the  pulp  in  constant  motion,  and  answered  all  the  requirements  of  a 
settler  or  an  agitator.  A  room  with  steam-power  was  secured  and  a  mill  upon  a  small 
scale  set  up,  which  supplied  all  the  necessary  conditions  of  a  larger  establishment. 

The  manner  of  conducting  the  operations  was  the  same  in  every  case ;  the  ore  was 
first  placed  in  the  pan,  the  muller  set  in  motion,  water  added  to  bring  the  pulp  to  the 
proper  consistency,  and  steam  admitted  to  a  chamber  below.  As  soon  as  the  pulp  was 
thoroughly  heated,  the  salt,  sulphate  of  copper,  or  such  other  chemical  agents  as  were 
employed,  after  being  carefully  weighed,  w,ere  thrown  in.  The  mercnry  was  immetli- 
ately  added,  in  a  fine  condition,  being  strained  through  buckskin.  Care  was  always 
taken  to  maintain  the  pulp  at  the  proper  degree  of  consistency,  and  to  preserve  a  con- 
stant heat,  which  was  frequently  tested  by  means  of  a  thermometer  plunged  into  the 
pan.  A  temperature  of  185°  Fahr.  was  found  to  act  most  advantageously.  The  pan 
worked  well ;  the  grinding  action  was  perfectly  satisfactory  ;  the  ore  being  kept  in  a 
constant  and  rapid  circulation,  and  the  mercury  finely  disseminated  through  the  entire 
mass.     The  muller  made  118  revolutions  per  m'inute. 

The  operation  concluded,  theimlp  was  drawn  off  into  the  settler,  the  pan  thoroughly 
washed  out,  or  "  cleaned  up,"  and  every  particle  of  amalgam  removed. 

An  additional  quantity  of  mercury  Avas  .placed  in  the  settler,  and  water  poured  in 
until  it  was  about  half  full.  The  stirrers  made  30  revolutions  per  minute.  The  ])ulp 
was  withdrawn  at  the  end  of  four  hours.  The  water,  and  the  very  lightest  material, 
was  allowed  to  escape,  but  th-e  great  bulk  of  sand  and  mercury  was  collected  together 
in  buckets  and  separated  by  hand,  to  avoid  all  loss.  In  washing,  the  tailings  were 
made  to  fall  upon  a  slightly  inclined  table,  or  trough,  so  that  if,  by  any  accident,  mer- 
cury went  over  it  could  be  easily  recovered. 

The  quicksilver,  after  being  washed  free  from  sand,  was  strained  through  buckskin, 
and  the  amalgam  collected  for  retorting. 

The  difference  in  weight  between  the  mercury  used  in  the  pan  and  settler,  and  that 
which  remained  at  the  conclusion  of  .a  charge,  after  adding  the  amount  retained  in  tlie 
bullion,  was  in  most  cases  scarcely  appreciable.  Owing  to  the  well-known  property 
of  mercury  to  retain  a  small  portion  of  silver  in  solution,  which  the  ordinary  pressure 
used  in  separating  the  bullion  fails  to  recover,  the  precaution  was  taken  to  have  it  all 
previously  primed  or  charged  before  adding  it  to  the  pan.  This  was  accomplished  by 
allowing  the  mercury  and  metallic  silver  to  stand  in  contact  for  some  time,  and  then 
straining  off' the  amalgam  formed. 

The  amalgam  obtained  from  each  experiment  was  weighed  and  put  separately  iu 
small  sheet-iron  cups.  The  number  of  each  charge  being  stamped  plainly  on  the  iion, 
several  of  them  were  then  placed  together,  on  the  bottom  of  a  small  cast-iron  retort, 
and  the  mercury  distilled  over.  After  the  retort  had  cooled  down  the  remaining  bullion 
was  taken  out  and  accurately  weighed.  Careful  assays  of  each  lot  were  made,  and 
ahvays  conducted  with  proofs,  and  the  metals  separated  by  nitric  acid  in  the  usual 
way. 
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From  the  amount  and  fineness  of  the  bullion  the  actual  value  of  the  gold  and  silver 
obtained  from  each  charge  is  determined. 

For  the  purjioses  of  comparison  it  was  considered  desirable  to  maintain,  as  far  as 
practicable,  the  same  conditions  in  each  trial;  for  this  reason  there  is  very  li:tle 
variety  in  the  treatment  vrith  chemical  agents,  or  the  duration  of  the  operations.  The 
relative  amounts  of  salt  and  sulphate  of  copper  employed  have  in  every  case  been  the 
same  ;  one-half  the  quantity  by  weight  of  the  latter  to  that  of  the  former. 

A  large  excess  of  mercury  and  reagents  were  used  in  order  to  point  out  any  marked 
differences  in  the  results,  and  at  the  same  time  to  obtain  the  greatest  possible  yie'd  of 
the  precious  metals,  without  regard  to  the  purity  of  the  bullion,  or  the  practical  ad- 
vantage of  the  method. 

The  results  are  given  in  the  accomjianying  tables;  they  are  recorded  precie  ly  as 
they  occurred,  although  there  are  in  some  instances  apparent  errors : 
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Notes  accom;panying  the  experiments  njpon  the  Kentuck  ore. 

Nos.  1  to  20.  Fifteen  pounds  of  mercury  added  to  the  settler. 

Nos.  21  to  23.  Ten  pounds  of  mercury  added  to  the  settler. 

No.  3.  No  reason  is  known  for  the  low  yield  both  of  gold  and  silver ;  the  amalgam 
looked  well  and  the  fineness  was  very  high. 

Nos.  8,  9,  10.  These  charges  gave  a  higher  gold  return  than  any  of  the  assays  of  the 
ore.  No  suf6cient  explanation  can  he  assigned  for  the  fact.  The  assays  of  the  bullion 
were  carefully  repeated  with  the  same  results.  Charge  No.  10  shows  the  greatest  dif- 
ference between  the  assay  and  the  yield,  in  which  case  it  is  less  than  fourteen  mills' 
worth  of  gold  in  excess  of  the  amount  assumed  from  the  assay  to  be  present.  This 
excess  may  probably  be  accounted  for  by  errors  in  the  manipulation  that  the  ore  was 
subjected  to  during  the  treatment  in  the  pan  and  settler.  It  is  possible  that  the  mer- 
cury when  strained  yielded  ix  trifle  more  gold  than  usual.  The  fact  is  worthy  of  men- 
tion that  all  the  charges  that  show  an  excess  of  gold,  with  the  exception  of  No.  20, 
follow  each  other  consecutively. 

Nos.  17,  18.  The  sub-chloride  of  copper  was  added  in  a  solution  of  salt.  The  quan- 
tity of  copper  was  equivalent  to  the  amount  contained  in  one  ounce  of  the  sulphate  of 
that  metal. 

No.  23.  The  quantity  of  copper  corresponded  to  two  ounces  of  the  sulphate  of  the 
metal. 

Notes  accompanying  the  experiments  upon  the  Savage  ore. 

Nos.  1  to  7.  Fifteen  pounds  of  mercury  added  to  the  settler. 

Nos.  8  to  12.  Ten  pounds  of  mercury  added  to  the  settler. 

No.  4.  The  pan  by  mistake  ran  six  hours  instead  of  five. 

No.  5.  No  cause  could  be  assigned  for  the  low  return  of  bullion. 

Nos.  6,  7.  The  solution  of  sub-chloride  of  copi^er  was  the  same  as  emj)loyed  with 
Nos.  17  and  18  of  the  Kentuck  ore. 

Nos.  11,  12.  The  solution  of  sub-chloride  of  copper  was  the  same  as  em]Dloyed  with 
No.  23  of  the  Kentuck  ore. 

It  must  be  admitted  that  the  results  obtained  in  the  above  experiments  are  not,  in 
all  respects,  satisfactory,  nor  do  they  point  out  conclusively  the  action  and  value  of 
salt  and  sulphate  of  copper  in  the  decomposition  of  the  argentiferous  oi'cs  by  the 
Washoe  process.    They  throw  some  light,  however,  upon  several  important  points. 

In  considering  the  results,  as  shown  in  the  tables,  the  most  marked  feature  is  the 
difference  in  the  yield  of  the  gold  and  silver  bullion  extracted  from  the  two  ores  rela- 
tive to  the  assay  value.  There  is,  with  but  one  exception,  in  every  trial  of  the  Ken- 
tuck rock  a  higher  yield  than  the  requirements  of  the  mines  demand  of  the  mills,  and, 
in  most  cases,  it  is  very  much  larger  than  is  usually  returned  under  the  most  favorable 
circumstances,  in  practical  operation.  This  is  probably  ovv^ing,  in  a  great  measure,  to 
the  large  amount  of  mercury  employed  in  proportion  to  the  quantity  of  ore.  The  Ken- 
titck  also  gave  as  favorable  results  where  mercury  alone  was  used  as  when  chemical 
agents  were  added.  This  proves  very  decidedly  the  ability  of  quicksilver,  aided  by 
heat  and  iron,  to  decompose  the  purer  and  easily  reducible  argentiferous  minerals. 

With  the  Savage  ore  it  may  be  observed  that  the  yield  is  in  all  cases  not  only  very 
much  below  that  from  the  Kentuck,  but  lower  than  the  average  returns  from  the  mills 
upon  ores  that  are  not  first  subjected  to  a  roasting  process.  This  is  undoubtedly  due 
to  the  large  percentage  of  blende  and  galena  present,  with  which  the  precious  metals 
arc  in  combination.  The  use  of  chemical  agents  shows  a  decided  improvement  in  the 
production  of  bullion  from  such  ores  as  contain  large  quantities  of  base  metals.  The 
application  of  salt  and  sulphate  of  copper  did  not  increase  the  loss  of  mercury,  although 
in  many  charges  large  quantities  were  present  in  the  pulp.  In  the  experiments  con 
ducted,  with  every  possible  precaution  to  repeat  the  precise  conditions  of  a  charge, 
using  the  same  quantities  of  salt,  sulphate  of  copper,  aud  mercury,  the  results  difier  as 
widely  as  in  those  cases  where  the  amount  of  chemical  agents  employed  are  much  less, 
or  entirely  abandoned.  The  cause  of  these  great  differences  in  the  yield  of  bullion 
must  be  sought  elsewhere  than  in  the  varying  amounts  of  the  chemical  agents  used, 
however  important  they  may  be,  in  certain  cases,  in  aiding  and  assistiug  decom- 
position. A  favorable  yield  undoubtedly  depends  more  upon  the  native  condition  of 
the  mercury  than  anything  that  is  usually  added  to  the  pulp.  Charges  8,  9,  10,  11, 
of  the  Savage  table,  ran  ouly  four  hours,  which  may  iu  some  degree  account  for  the  low 
yield.  Charge  12  ran  five  hours  with  a  somewhat  higher  result.  It  should  be  stated 
that  the  mercury  of  charges  11  and  12  appeared  to  contain  a  small  amount  of  lead, 
which  may  have  rendered  it  partially  inactive.  Charges  21,  22,  and  23,  of  the  Kentuck 
table,  were  discharged  at  the  end  of  four  hours,  without  any  marked  decrease  in  the 
production  of  bullion.  It  seems  pi'obablo  that  in  the  case  of  the  latter  the  minerals 
are  all  easily  reduced,  and  the  amalgamation  is  practically  accomplished  in  the  allotted 
space  of  time.    In  the  case  of  the  Savage  ore  the  base  metals  are  but  slightly  attacked 
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by  tLo  mercury,  and  require  more  time  for  any  chemical  changes  before  amalgamation 
can  take  ])lace'.  There  is  considerable  resemblance  between  Nos.  3  and  4  of  the  Savage 
table,  with  a  large  excess  of  salt  and  sulphate  of  copper,  and  Nos.  G  and  7  with  a  solu- 
tion of  the  sub-chloride  of  copper.  The  reason  may  be  found  in  the  fact  that  in  (ho 
former  the  chloride  of  copper  formed  would  be  quickly  reduced  by  the  iron  to  the  state 
of  the  sub-chloride,  and  similar  conditions  produced  as  in  the  case  of  the  latter. 

Chemistry  of  the  process. — The  action  and  value  of  common  salt  and  suljjhate  of  copper 
in  the  amalgamation  of  argentiferous  ores,  by  what  is  known  as  the  patio  process,  has 
always  been  a  somewhat  disputed  question.  Numerous  theories  have  been  advanced 
by  metallurgists  of  long  practical  experience  in  Mexico,  to  account  for  the  I'eduction  of 
the  sulphide  of  silver  by  the  methods  adopted  in  that  country.  The  two  which  have 
obtained  the  most  prominence,  and  which  chemists  have  received  Avith  most  favor,  dif- 
fer very  widely  in  the  manner  the  decomposition  is  supposed  to  be  accomplished. 

The  most  plausible  theory,  and  the  one  now  generally  adopted,  is  that  of  Sonnen- 
schmidt.  He  claims  that  the  salt  and  sulphate  of  copper  react  upon  each  other,  and 
produce  sulphate  of  soda,  which  is  neutral  in  its  action,  and  chloride  of  copper.  This 
latter  salt  then  acts  upon  the  argentiferous  sulphide,  and  yields  chloride  of  silver,  sub- 
chloride  of  copper,  and  free  sulphur.  The  sub-chloride  reduces  a  second  portion  of  the 
sulphide  of  silver,  and  causes  the  formation  of  an  additional  amount  of  the  silver 
chloride,  and  sub-sulphide  of  copper.  The  silver  salt  is  then  attacked  by  the  mercury; 
calomel,  or  sub-chloride  of  mercury,  is  produced,  while  metallic  silver  is  set  free,  which, 
combines  with  a  second  portion  of  the  mercury,  as  amalgam. 

The  following  chemical  equations  show  the  reactions : 

NaCl  +  CuOSOs  =  NaOSOs  -f  CuCl 

2  CuCl  +  AgS  =  AgCl  -f  CU2CI  -f  S 

CuoCl  -f  AgS  =  AgCl  -f  Cu2  S 

AgCl  +  Hg  =  Agiig  -f  Hg.2Cl. 
Bowring,  an  English  metallurgist,  on  the  other  hand,  denies  that  any  of  the  sulphide 
of  silver  is  chloridized,  and  asserts  that  before  amalgamation  takes  place,  metallic  sil- 
ver is  first  jiroduced.  He  claims  that  chloride  of  copper,  in  contact  with  mercury, 
forms  the  sub-chloride  of  both  metals.  The  sub-chloride  of  co^jper,  in  contact  with  the 
oxygen  of  air,  is  converted  into  an  oxychloride,  which,  in  turn,  acts  upon  the  sulphide 
of  silver,  and  liberates  the  metal  in  a  free  state,  by  oxydizing  the  combined  sulphur. 
These  reactions  are  expressed  as  follows  : 

2  CnCl  -f  2  Hg  =  Cu.Cl  -|-  Hg.Cl 
CuoCl  -t-  O  =  CuCl  CuO 

3  (CuCl  CuO)  -f  AgS  =  Ag  -f  SOa  +  3  Cu^Cl. 

Although  oxychloride  of  copper  may  possibly  be  found  at  times,  there  does  not  ap- 
pear to  be  any  decided  evidence  that  such  is  the  case  in  practical  operations,  or  that 
it  decomposes  the  sulphide  of  silver,  while  the  experiments  already  recorded  show  con- 
clusively that  both  the  chlorides  of  copper,  under  favorable  circumstances,  do  chlori- 
dize  the  argentiferous  sulphurets.  The  experiments,  lioweA'^er,  would  seem  to  indicate 
that  the  action  of  the  chloride  of  copper  was  much  more  intense  than  that  of  the  sub- 
chloride.* 

*Mr.  Bowring's  very  ingenious  arguments  may  be  found  in  Ure's  Dictionary  of  Arts, 
etc.,  vol.  iii,  p.  664.  London,  1867.  He  urges  the  following  considerations  against  the 
theory  of  the  formation  of  chloride  of  silver  and  its  decomjjosition  by  mercury  in  the 
patio : 

1.  Ores  containing  silver  combined  Avith  chlorine  only,  are  considered  by  Mexican 
miners,  most  difficult  of  reduction,  causing  thrice  the  loss  of  mercury,  and  rendering 
the  process  much  more  tedious  than  those  containing  sulphides  only.  The  amalgams 
from  chloride  ores  and  from  sulphide  ores  are  very  diiferent  in  appearance.  The  chlo- 
rides instantly  attack  the  quicksilver,  coating  its  globules  with  calomel — whereas  sul- 
phides leave  it  bright,  proving,  as  Mr.  Bowring  claims,  that  they  are  not  transformed 
into  chlorides  of  silver  during  the  j)rocess,  and  then  decomposed  by  the  mercury. 

2.  It  is  true  that  a  strong  solution  of  the  chloride  of  copper,  mixed  with  a  solution  of 
salt,  and  placed  in  contact  with  sulphide  ox  silver,  will,  after  some  time,  form  chloride 
of  silver  and  sulphide  of  copper  ;  but  the  amount  of  sulphate  of  copper  introduced  iu 
the  patio  process  being  sometimes  less  than  one  ounce  and  never  more  than  eight 
ounces,  to  70  pounds  of  water,  could  not  give  a  sufficiently  concentrated  solution  to  per- 
mit this  reaction. 

3.  An  inspection  of  the  formulss  given  in  the  text  shows  that,  on  one  hypothesis,  sul- 
phur is  set  free,  and  on  the  other,  (Bowring's,)  sulphuric  acid  is  formed.  That  thelat 
ter  is  really  the  case,  Mr.  Bowring  claims  on  the  strength  of  the  following  experiment: 
Eich  ore,  containing  sulphide  of  silver,  is  mixed  with  oxychloride  of  copper  in  a  solu- 
tion of  common  salt,  and  mercury  is  added  at  ordinary  temperature.  In  about  an  hour 
the  whole  of  the  silver  will  have  become  amalgamated,  when,  after  separating  all  the 
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The  application  and  modification  of  the  amalgamation  process,  as  practiced  in 
Washoe,  has  occasioned  among  experienced  mill-men  great  doubt  as  to  the  beneficial 
results  derived  from  the  use  of  any  chemical  agents  at  present  mixed  with  the  ore.  This 
doubt  is  occasioned,  or  at  least  strengthened,  by  the  growing  custom  of  late  years  of 
decreasing  the  quantity  of  salt  and  sulphate  of  copper  added  to  the  charge  without 
apparently  diminishing  the  product  of  bullion.  Many  amalgamators  now  abstain  from 
the  use  of  both  reagents ;  others  add  a  small  quantity  of  the  sulphate  of  copper,  but  no 
salt.  In  a  few  instances,  the  custom  is  to  throw  in  only  a  little  of  the  latter,  while  in 
many  mills  the  rule  is  to  employ  a  small  amount  of  both  substances,  owing  to  a  slight 
prejudice  against  the  abandonment  of  "  chemicals"  altogether. 

The  action  exerted  by  these  two  reagents  iu  the  pan  Avould  appear  clearly  to  indi- 
cate that  the  benefits  derived  from  their  use  are  partly  to  aid  in  converting  the  sul- 
phide into  chloride  of  silver,  as  iu  the  patio,  and  partly  to  decompose  such  minerals  as 
are  but  slightly  attacked  by  the  mercury.  In  the  Washoe  process,  however,  the  large 
quantity  of  iron  present  must  tend  greatly  to  produce  sub-chloride  of  copper  almost  as 
soon  as  the  chemical  agents  are  thrown  into  the  pulp. 

Notwithstanding  the  importance  of  common  salt  and  sulphate  of  copper  iu  the  patio, 
and,  under  certain  conditions,  in  the  pan,  their  value  must  be  considered  as  only  sec- 
ondary in  the  decomposition  of  a  large  proportion  of  the  Comstock  ores.  The  advan- 
tages derived  from  their  use  are  shown  to  be  exerted  chiefly  upon  such  minerals  as 
blende  and  galena,  which  are  but  slightly  attacked  by  the  mercury.  But  the  amounts 
employed  are  in  most  cases  too  small  to  effect  any  very  favorable  results.  On  the  other 
hand,  if  a  sufficiently  large  proportion  of  the  reagents  are  consumed  in  the  pulp,  in 
order  to  produce  the  beneficial  returns,  it  is  always  at  the  expense  of  preserviug  the 
necessary  purity  of  the  mercury.  The  quantity  of  salt  deemed  necessary  by  mill-meu 
varies  from  one-quarter  of  a  pound  up  to  seven  or  eight  pounds  per  ton.  "  Scarcely  any 
two  establishments  have. the  same  rule.  Its  action  upon  the  ore,  without  sulphate  of 
copper,  in  producing  any  marked  results  may  well  be  doubted.  The  consumption  of 
the  sulphate  of  copper  also  depends  upon  the  ideas  of  the  amalgamators,  but  the 
amounts  do  not  differ  so  widely  as  in  the  case  of  the  chloride  of  sodium.  It  ranges 
from  one-quarter  of  a  pound  to  three  pounds  per  ton. 

The  addition  of  the  sulphate  without  salt  is,  of  late  years,  a  common  practice.  The 
opinion  among  those  who  work  their  ore  in  this  way  is,  that  it  gives  a  little  better 
yield  than  when  mercury  alone  is  employed,  particularly  where  the  ore  indicates  the 
presence  of  galena  in  any  considerable  amount,  in  which  case  it  is  said  to  quicken  the 
mercury,  and  render  it  more  energetic.  Continued  experience  appears  to  determine 
this  fact  with  a  considerable  degree  of  certainty.  In  working  ores  containing  only  a 
small  percentage  of  lead,  the  quicksilver  very  soon  becomes  dull  and  inactive,  or,  as  it 
is  technically  termed,  it  sickens,  and  the  yield  from  the  pan  is  consequently  low. 
Lead  is  one  of  the  most  deleterious  metals  in  destroying  the  amalgamating  energy 
of  mercury,  and  at  the  same  time  is  very  rapidly  absorbed  when  the  two  metals  are 
hrought  into  contact.  Sulphate  of  copper  possesses,  to  a  certain  extent,  the  propertj^ 
of  expelling  lead  from  mercury,  copper  being  amalgamated  and  sulphate  of  lead  formed 
at  the  expense  of  the  sulphuric  acid  of  the  copper  salt.  If  a  concentrated  solution  of 
sulphate  of  copper  be  allowed  to  stand  upon  lead-amalgam  the  action  takes  place  quite 
ra[)idly,  mercury  containing  lead  acting  much  more  energetically  upon  the  copper 
solution  than  when  perfectly  pure.  This  salt,  however,  does  not  appear,  under  any 
circumstances,  to  possess  the  power  of  completely  driving  out  the  lead.  Another 
advantage  derived  from  the  addition  of  a  small  quantity  of  the  sulphate  of  copper  is 
that  mercury,  under  certain  conditions,  when  exposed  to  the  solution,  forms  a  minute 
amount  of  copper-amalgam,  which  catiscs  the  metal  to  act  with  a  somewhat  greater 
intensity  in  the  decomposition  of  the  silver  sulphide  than  when  perfectly  pure.  Iron, 
as  a  reducing  agent,  in  the  pan  process,  probably  plays  an  important  part  in  bringing 
about  the  favorable  results  obtained.  This  may  occur  in  three  ways :  First,  it  aids,  iu 
a  great  measure,  the  decomposition  of  the  chloride  of  silver;  secondly,  it  reduces  the 
calomel  formed  during  the  operation ;  the  chlorine,  combining  with  the  iron,  goes  into 
solution,  and  the  heavy  metal  is  liberated.  In  this  way  it  not  only  prevents  a  chemical 
loss  of  mercury  but  also  serves  to  keep  the  surface  of  that  metal  bright  and  clean, 
which  otherwise  might  be  coated  with  a  thin  film  of  sub-chloride,  which  would 
greatly  destroy  its  activity;  thirdly,  it  undoubtedly  assists  directly  in  the  amalgama- 

soluble  salts  by  filtration,  a  test  with  chloride  of  barium  precipitates  sulx^hato  of  ba- 
ryta equivalent  in  quantity  to  the  sulphur  which  has  become  acidified. 

Whatever  may  be  the  casein  the  patio  process,  it  seems  to  me  that  Bowring's  theory 
does  not  agree  with  the  facts  of  the  i^au  process.  Iu  this  case,  the  ores  of  cldoride  of 
silver  are  considered  the  easiest  of  reduction;  and  the  best  method  hitherto  discovered 
for  the  treatment  of  refractory  ores  involves  their  chlorination  preparatory  to  amal- 
gamation. But  the  notion  that  the  pan  reactions  are  the  same  as  those  of  the  j)atio, 
though  quite  common,  is  not  necessarily  true.  One  great  difference  is  in  the  amount 
of  exposure  to  the  air,  and  this  alone  would  bo  sufficient  to  account  for  the  presence  of 
oxychloride  of  copper  iu  the  patio  and  not  in  the  pan. — K.  W.  E. 
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tion,  where  the  two  metals  are  brought  into  close  contact  with  the  easily  reducible 
sulphnrets.  The  successful  and  continued  operations  in  Washoe,  without  the  aid  of 
anj"  other  chemical  agents,  sufBciently  prove  this  statement.  The  experiments  already 
cited  in  treating  argentite  and  iron  tilings  with  mercury  confirm  the  fact.  Humboldt, 
in  speaking  of  the  amalgamation  iiroblem  in  Mexico,  draws  attention  to  this  point  and 
remarks  upon  the  rapidity  with  which  amalgamation  was  secured  when  the  two 
metals  were  triturated  together  with  argentite.  This  action  of  iron  is  obtained  not 
only  from  the  constant  agitation  maintained,  Avhich  brings  the  pulp  and  metal  in  con- 
tact with  the  sides  and  liottom  of  the  pan,  but  also  from  the  amount  of  iron  disssem- 
inated,  in  a  tine  condition,  through  the  ore,  produced  by  the  wear  of  the  stamps,  shoes, 
and  dies. 

This  consumption  of  metal  from  the  batteries  and  pans  varies  very  much  in  the  dif- 
ferent mills,  depending  partly  upon  the  details  of  construction  and  grinding  effects  of 
the  pans  and  partly  upon  the  hardness  of  the  castings  employed.  The  following  figures 
from  two  mills  serve  to  show  the  quantity  of  iron  reaching  the  pulp  from  this  source, 
per  ton  of  ore  worked.  The  quantity  of  ore  treated  is  sufiiciently  large  to  afford  a  very 
fair  estimate  of  the  metal  consumed : 


Tons  of  ore  worked. 

Loss  of  iron  in  batteries. 
(Pounds  per  ton  of  ore.) 

Loss  of  iron  in  pans. 
(Pounds  per  ton  of  ore.) 

Total. 

14, 000 
12, 236 

2.78 
2.10 

9.42 
7.14 

12.20 
9.24 

The  fine  iron  coming  to  the  ore  in  this  way  is  very  considerable  in  proportion  to  the 
other  minerals  present.  If  ten  pounds  per  ton  are  added  from  this  source  it  is  equal 
to  one-half  of  one  per  cent.  In  the  Kentuck  ore,  of  which  an  analysis  has  been  given, 
there  is,  including  the  iron  from  the  batteries,  less  than  2-}  per  cent,  of  ore-bearing 
minerals  present. 

Mercury  and  iron,  under  the  proper  conditions,  undoubtedly  are  the  principal  agents 
in  the  extraction  of  the  precious  metals  by  the  Washoe  method.  The  results  depend, 
however,  in  a  great  measure,  upon  the  mechanical  treatments  emx^loyed  to  reduce  the 
oro  to  an  exceedingly  fine  state  of  division,  and  to  maintain,  with  the  proper  degree  of 
consistency,  a  constant  agitation  of  the  entire  mass ;  the  essential  conditions  of  the 
amalgamation  being  that  the  mercury  should  be  thoroughly  incorporated  in  the  pulp, 
and  every  particle  of  the  reducible  minerals  brought  in  direct  contact  and  triturated 
with  the  metal,  in  the  manner  so  well  accomplished  by  the  friction  and  grinding  action 
of  the  pan.  The  mercury  should  also  at  all  times  retain  a  bright,  clean  surface,  free 
from  any-film  of  metallic,  salts,  such  as  sub-chloride  of  mercury  or  sulphate  of  lead, 
and  any  coating  of  oil  or  grease.  The  slightest  tarnish  appears'to  retard  very  greatly 
the  activity  of  the  metal.  The  iron  seems  to  act  as  an  electro-chemical  agent ;  the 
immediate  contact  of  the  two  metals,  aided  by  heat  and  friction,  causing  a  local  electric 
current,  which  renders  the  amalgamating  energy  of  the  mercury  much  more  intense. 
Mercury,  when  perfectly  pure,  does  not  apparently  possess  to  so  great  an  extent  the 
power  of  taking  up  other  metals,  or  of  decomposing  mineral  combinations,  as  when  it 
holds  a  minute  quantity  of  some  foreign  metal  in  solution.  The  experience  among 
amalgamators  in  Mexico  is  that  the  yield  of  gold  is  increased  by  the  presence  of 
silver;  also,  that  the  latter  metal  is  extracted  with  greater  facility  if  a  considerable 
proportion  of  the  amalgam  is  already  present.  This  opinion  is  held  by  most  mill-men 
in  Washoe. 

It  is  stated  by  some  writers  upon  the  question  that  silver  is  absorbed  with  increased 
activity  when  copper  is  employed,  and  as  the  former  is  amalgamated  the  latter  will  be 
expelled.  Both  iron  and  copper  cause  the  formation  of  copper-amalgam.  On  the 
other  hand,  sulphate  of  copper  exhibits  a  tendency  to  drive  out  lead.  Karsten  men- 
tions the  property  of  this  salt  to  purify  the  mercury  from  both  zinc  and  antimony. 
Any  one  who  has  witnessed  the  intensity  which  sodium-amalgam  exerts  cannot  fail  to 
have  been  impressed  with  the  rapidity  with  which  it  attacks  gold,  silver,  and  silver 
compounds ;  yet  its  application  in  Washoe,  in  practical  operations,  did  not  give  such 
results  as  would  warrant  its  general  introduction  in  the  j»rocess. 

Although  the  presence  of  a  small  quantity  of  several  metallic  bodies  enhances  the 
amalgamating  energy  of  the  mercury,  yet  a  slight  excess  "  sickens  "  it ;  thiit  is,  it  loses 
its  fluidity  and'  becomes  dull  and  inactive.  The  peculiar  jiheuomena  attending  the 
mercury,  by  which  both  electro-iiositive  and  electro-negative  metals  are  absorbed,  and 
the  effects  which  they  produce  in  increasing  or  neutralizing  its  action,  are  very  little 
understood. 

The  loss  in  quicksilver  "luring  the  operation  arises  from  two  sources  ;  the  one  me- 
chanical, the  other  chemical.    The  former  depends  largely  upon  the  manner  in  which. 
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the  final  Tvasliing  from  the  pulp  is  conducted;  \he  separation  being  more  or  less  per- 
fect according  to  the  skill  and  care  with  which  it  is  executed.  A  considerable  quan- 
tity of  the  metal,  however,  is  so  cut  up  and  ground  to  such  a  fine  state  of  division  that 
it  is  impossible  to  save  it.  The  chemical  loss  is  occasioned  by  the  formation  of  the 
chlorides  of  mercury,  which  escape  with  the  tailings. 

In  the  patio  the  chemical  loss  is  frequently  very  considerable ;  the  amounts  of  com- 
mon salt  and  magistral  employed  are  large,  while,  at  the  same-time,  there  is  no  reduc- 
ing agent  i^reseut  to  act  upon  the  calomel  formed,  as  is  the  case  in  the  pan.  In  the 
patio  the  loss  is  said  to  increase  in  proportion  to  the  richness  of  the  ore  in  the  sulphur- 
ets  of  silver,  owing  to  the  fact  that  for  every  atom  of  chloride  of  silver  reduced  by  the 
mercury  a  corresponding  atom  of  the  latter  metal  is  consumed  as  sub-chloride. 

In  the  Washoe  process  the  chemical  loss  would  seem  to  be  small  in  proportion  to  the 
entire  consumption.  This  is  probably  due  to  the  beneficial  effects  of  the  iron,  which 
combines  with  the  chlorine  of  the  calomel,  setting  the  quicksilver  free. 

The  more  the  metal  is  g^round  the  more  it  must  be  cut  up,  and  the  greater  the  diffi- 
culty in  recovering  it.  Now,  if  the  consumption  of  iron  is  assumed  to  measure  the 
grinding  effect  exerted  by  the  pan,  the  relation  between  the  loss  of  mercury  and  that 
of  iron  should  be,  in  a  certain  degree,  proportional. 

The  following  table,  compiled  from  the  results  of  several  mills,  furnishes  some  inter- 
esting details  in  regard  to  the  loss  of  mercury : 

Part  1  shows  that  the  loss  of  mercury  is  independent  of  the  consumption  of  chemical 
agents. 

Part  2  shows  that  the  loss  of  mercury  is,  in  some  measure,  dependent  upon  the  con- 
sumption of  the  iron  of  the  pan. 


1. 

2. 

Tons  of  ore. 

Ponnds  per  ton  of  ore. 

Pounds  per  ton  of  ore. 

Salt. 

Sulphate    of 
copper. 

f 
Sulphuric  acid. 

Mercury. 

Iron. 

Mercury. 

5,400 

0.33 
1.74 
1.52 
3.00 
1.38 

0.18 
0.31 

1.54 
1,39 
1.34 
1. 3,5 

.79 

9.42 
9.79 
9.39 

7.50 
7.14 

1.54 

8,605 
4  713 

6.'23' 

9.00 

1.38 
1  38 

35  000 

1.33 

7  523 

1.00 

The  following  is  the  result  of  an  analysis  of  some  artificial  crystals  of  Washoe  amal- 
gam : 

Mercury 75.04 

Silver 24.18 

Gold , 77 

They  have  the  composition,  very  closely,  of  three  atoms  of  mercury  to  one  of  silver. 

From  the  foregoing  considerations  of  the  principal  features  of  the  Washoe  process  it 
appears — 

That  the  ore  consists  chiefly  of  native  gold,  native  silver,  and  argentiferous  sul- 
phurets,  associated  with  A'arying  proportions  of  blende  and  galena. 

That  the  action  of  chloride  of  sodium  and  sulphate  of  copper  in  the  pan  produces 
chloride  of  cojiper. 

That  the  presence  of  metallic  iron  necessarily  causes  the  formation  of  the  sub-chlo- 
ride of  copper. 

That  both  the  chlorides  of  copper  assist  in  the  reduction  of  the  ore  by  chloridizing 
the  sulphurets  of  silver,  and  in  decomposing  the  sulphurets  of  lead  and  zinc. 

That  sulphate  of  copper  enhances  the  amalgamating  energy  of  mercury,  by  causing 
the  formation  of  a  small  quantity  of  copper-amalgam.    It  also  tends  to  expel  the  lead. 

That  notwithstanding  the  importance  of  chemical  agents,  as  above  indicated,  the 
quantities  added  to  the  pulp,  in  the  ordinary  practice  of  Washoe  mills,  are  too  small  to 
effect  aiiy  very  beneficial  results. 

That  mercury  and  iron,  aided  by  heat  and  friction,  are  the  principal  agents  in  the 
extraction  of  the  precious  metals  by  the  Washoe  process. 

That  the  essential  conditions  in  the  amalgamation  of  the  gold  and  silver  are  that  the 
mercury  be  kept  perfectly  bright  and  pure,  in  order  to  produce  a  direct  contact  of  that 
metal  with  the  iron  and  sulphide  of  silver. 

That  the  consumption  of  mercury  in  the  Washoe  process  may  be  considered  chiefly 
a  mechanical,  and,  only  to  a  limited  extent,  a  chemical  loss. 
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Tlie  Waslioe  process  in  Owyliee,  Idaho. — I  am  indebted  to  Mr.  John  M. 
Adams,  the  siiperiuteudent  of  the  Owyliee  and  other  mills  at  Silon  City, 
Idaho,  for  interesting  notes  upon  certain  details  of  the  pan  process  as 
practiced  by  him. 

The  chemicals  employed  for  different  purposes  connected  with  the 
amalgamation  are  salt,  sulphate  of  copper,  sulphate  of  iron,  sal  am- 
moniac, sulphuric  acid,  potash,  gum  catechu  and  cyanide  of  potassium, 
of  which  sal  ammoniac  and  sulphate  of  iron  are  used  by  some  mill-men 
of  the  district,  but  not  by  Mr.  Adams.  Chemjlcal  action  is.  also  due  to 
the  quicksilver,  the  iron  pans,  the  friction  of  the  grinding  surfaces,  and 
the  heat  given  by  the  introduction  of  steam. 

The  exact  effect  of  some  of  the  chemicals  is  a  moot  question.  Mr. 
Adams,  whose  scientific  training  and  practical  experience  entitle  his 
opinion  to  great  respect,  speaks  substantially  as  follows  concerning  the 
subject,  as  connected  with,  the  Ov/yhee  ores. 

He  does  not  think  that  salt  alone  cliloridizes  the  ore  in  the  pans, 
though  it  exercises  a  stimulating  effect  of  some  kind  upon  the  amalgama- 
tion, as  he  has  i^roved  to  his  own  satisfaction  by  working  different 
charges  of  the  same  ore  with  nothing  but  quicksilver,  and  with  nothing 
bat  salt  and  quicksilver.  He  finds,  however,  that  the  effect,  though 
decidedly  beneficial,  is  not  very  strong".  I  am  inclined  to  infer  from 
these  observations  that  the  salt  does  decompose,  and  therefore  chloridize, 
certain  minerals  in  the  ore,  possibly  blende  and  galena,  and  that  these 
minerals  are  minor  elements  of  the  ore. 

Sulphate  of  copper,  when  added  alone  to  the  quicksilver  in  the  pan, 
assists  the  amalgamation.  This  Mr.  Adams  explains  as  follows:  the  sul- 
phate of  copper  is  decomposed  in  contact  with  the  iron  of  the  pan,  form- 
ing sulphate  of  iron  and  metallic  copper  ;  the  latter  continues  the  de- 
composition of  already  partiall-y  decomposed  silver  sulphurets  in  the  ore. 
But  this  effect  does  not  amount  to  a  complete  reduction  of  the  silver 
sulphurets ;  which,  indeed,  cannot  be  accomplished  with  either  salt  or 
sulphate  of  copper  alone. 

These  two  chemicals  together,  however,  give  rise  to  a  strong  reducing 
agent,  the  sub-chloride  of  copper.  Mr.  Adams  finds  that  this  substance, 
employed  in  the  proper  proportion  and  for  a  sufficient  time,  will  entirely 
reduce  any  of  the  minerals  of  silver,  except  those  containing  antimony, 
which  salt  and  sulphate  of  coi)per,  even  employed  together,  fail  to 
attack. 

Any  effect  from  sulphate  of  iron  or  sal-ammoniac  he  has  failed  to 
discover.  Sulphuric  acid  will,  to  a  certain  extent,  decompose  suli)hides 
of  iron  and  copper,  thus  freeing  some  gold  ;  and  it  attacks  in  a  similar 
manner  argentiferous  compounds  of  iron,  lead,  and  copper  which  do  not 
contain  antimony.  Moreover,  if  kerosene,  tar,  or  machine-grease,  gets 
into  the  pan  with  the  pulp,  sulphuric  acid  will  destroy  it,  and  thus  pre- 
vent the  contamination  of  the  quicksilver,  which  is  detrimental  to  amal- 
gamation. This  acid  also  serves  to  keep  clean  the  surface  of  the  iron  of 
the  pan,  which  is  thus  enabhid  to  exert  continuously  the  reducing 
action. 

Frequently  tallow,  grease,  and  candle-ends  are  brought  in  the  ore  from 
the  mines,  and  pass  into  the  pulp,  where,  if  not  counteracted,  they  will 
coat  the  mercury.  The  use  of  potash  in  the  pan  destroys  the  grease, 
and  frequently,  in  drawing  a  charge  into  the  settler,  a  thick  scum,  like 
soft-soap,  will  be  seen  fioatiug  on  the  surface  of  the  liquid,  while  the 
quicksilver  comes  out  perfectly  clean  and  as  bright  as  a  mirror. 

Cyanide  of  potassium  has  a  beneficial  effect  in  the  pan  j  but  its  use  in 
adequate  quantity  is  too  expensive  at  present  prices.    It  may  be  em- 
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ployed  with  advantage,  however,  to  clean  the  quicksilver,  or  to  collect 
it  when  floured  or  granulated.    Gum  catechu  also  is  a  cleansing  agent. 

The  mill  process  at  Owyhee  is  essentially  the  Washoe  process.  In  the 
Owyhee  mill  the  ore  is  broken  in  a  Blake  crusher,  and  delivered  to  the 
stamp-batteries,  where  it  is  pulverized  with  water,  and  discharged 
though  screens,  having  144  holes  per  square  inch,  into  tanks.  In  these 
the  pulp  settles,  and  the  water  passes  through  other  settling-tanks  and 
out  of  the  mill  to  the  slime  reservoirs,  of  which  there  are  five.  In  these 
the  light  slimes  are  precipitated,  to  be  reconveyed  by  means  of  a  tram- 
way, bull-wheel,  rope,  and  car,  to  the  mill  for  further  treatment. 

The  pulp  is  taken  by  means  of  a  car  from  the  battery-tanks  to  the 
pans.  Here  it  is  mixed,  ground,  and  amalgamated  for  six  hours,  steam 
and  chemicals  being  emjDloyed  to  assist  the  process.  From  the  pans  the 
charge  passes  into  settlers,  thence  into  agitators,  thence  to  Hungerford 
concentrators  and  Evans's  riffles ;  and  finally,  the  tailings  pass  over  a 
string  of  blanket-sluices.  The  average  yield  of  this  mill,  without  reck- 
oning the  results  of  the  reworking  of  the  slimes,  is  92  per  cent,  of  the 
fire  assay.  This  must  certainly  be  regarded  as  the  most  successful  ap- 
l)licatiou  of  the  Washoe  process  in  the  country.  The  character  of  the 
ores  no  doubt  facilitates  their  economical  reduction ;  but  the  extraordin- 
ary efficiency  of  the  mill  is  certainly  due  in  large  part  to  well-constructed 
machinery  and  to  most  skillful  and  faithful  superintendence,  coupled 
with  constant  study  of  the  mechanical  and  metallurgical  problems  in- 
volved. 

Those  who  find  in  the  supposed  iniperfections  of  this  or  that  process 
an  excuse  for  heavy  losses  of  the  i)recious  metals  in  reducing  ores  would 
do  well  to  note  such  instances  as  this  and  profit  by  the  example. 

The  Washoe  i^rocess,  as  practiced  by  the  Meadow  Valley  Mining  Com- 
pany in  Ely  District,  Nevada,  is  described  in  the  article  upon  Lincoln 
County  in  this  report. 
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CHAPTER    XIV. 

CHLOEI]^ATIOISr. 

The  extraction  of  gold  by  chlorination  was  introduced  by  the  cele- 
brated metallurgist,  Plattne'T,  a  professor  in  the  School  of  Mines,  at  Frei- 
berg, Saxony.  It  is  practiced  in  a  few  localities  in  Silesia,  Hungary, 
Transylvania,  etc.,  ancl  is  acknowledged  to  be  the  most  complete  method 
of  gold  extraction  on  a  large  scale.  It  was  first  introduced  in  this  coun- 
try, thirteen  years  ago,  by  G-.  W.  Deetken,  of  Grass  Valley,  California, 
a  skillful  metallurgist,  who  has  added  some  mechanical  improvements  to 
the  process,  and  successfully  overcome  many  difficulties  arising  in  its 
local  application.  In  the  present  chapter  a  general  outline  of  the  inethod 
will  be  given.  For  more  detailed  information  recourse  may  be  had  to 
the  work  of  Mr.  Guido  Kiistel  on  Concentration  and  Chlorination,  pub- 
lished in  1868  at  San  Francisco ;  and  for  later  improvements  and  partic- 
ulars not  contained  in  that  work,  to  Mr.  Deetken  himself,  who  still 
resides  in  Grass  Valley,  and  may  be  considered  the  best  authority  on 
the  subject. 

The  principle  involved  is  thetransformation  of  metallic  gold,  by  means 
of  chlorine  gas,  into  soluble  chloride  of  gold,  (the  aurum  potahile  of  the 
alchemists,)  which  can  be  dissolved  in  cold  water,  and  precipitated  in 
the  metallic  state  by  sulphate  of  iron,  or  as  sulphide  of  gold  by  sul- 
phureted  hydrogen  gas.  This  precipitate  may  then  be  filtered,  dried, 
and  melted  with  suitable  fluxes,  to  obtain  a  regulus  of  malleable  gold. 

From  this  brief  statement,  it  follows  that  the  following  conditions  are 
necessary  to  the  success  of  the  process  :  ' 

1.  The  gold  in  the  material  subjected  to  the  chlorine  must  be  in  a 
metallic  state,  and  accessible  to  the  gas. 

2.  There  must  be  no  other  substances  in  the  charge  which  will  unite 
with  free  chlorine,  since  this  would  occasion  a  great  waste  of  gas,  and  a 
failure  in  the  desired  separation  of  gold  from  other  metals. 

3.  There  must  be  nothing  in  the  chlorine  employed  which  will  attack 
and  render  soluble  other  metals  or  bases ;  since  this  would  render  the 
subsequent  solution  and  precipitate  impure. 

4.  There  must  be  no  reaction  in  the  mass  treated  with  chlorine  which 
will  prematurely  precipitate  the  gold  before  the  final  solution  is  obtained 
and  drawn  off. 

5.  In  a  word,  it  is  required  that  all  the  gold,  and,  if  possible,  nothing 
else,  shall  be  obtained  in  the  final  solution.  Precipitation  and  melting 
then  present  no  special  difficulties. 

The  process  naturally  divides  itself,  therefore,  into  the  j^reparation  of 
the  ore  for  the  action  of  chlorine  ;  the  preparation  of  the  chlorine ;  the 
chlorination  proper ;  and  the  lixiviation,  precipitation,  and  melting. 

peelimina;ry  tkeatment  of  the  ore. 

Ores,  consisting  of  quartz  and  free  gold,  without  admixture  of  other 
earths  or  sulphurets,  require  no  further  preliminary  treatment  than 
reduction  to  powder.    As  the  material  subjected  to  chlorination  has 
almost  invariably  been  concentrated  mechanically  beforehand,  no  appa- 
ll. Ex.  10 27 
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ratus  for  crusliiiig  or  concentration  is  usually  connected  with  cliloriua- 
tiou  works.  In  this  account  it  will  he  assumed  that  the  raw  ore  has  in 
all  cases  been  finely  pulverized. 

■  Ores  containing  sulphurets  or  arseniurets  are  prepared  by  roasting. 
That  this  class  must  comprise  most  of  the  ores  treated  by  chlorination 
is  evident  when  it  is  considered  that  the  presence  of  these  compounds 
is  the  chief  obstacle  to  successful  amalgamation,  and  that  the  concen-, 
tration  of  the  tailings  from  amalgamating  mills  is  practically  a  collection 
of  the  sulphurets  and  arseniurets  which  they  contain. 

The  object  of  roasting  is  to  convert  the  base  metals  into  oxides  that 
will  not  unite  with  the  chlorine,  and  to  leave  the  gold  in  a  condition 
suitable  for  its  chlorination.  The  latter  object  may  be  defeated  by  one 
of  three  causes.  The  gold  in  the  ore  may  be  in  coarse  x}articles,  which 
chloridize  too  slowly  for  practical  economy.  For  this  reason,  ore  con- 
taining coarse  gold  is  not  treated  by  the  chlorination  process.  Again, 
the  gold  may  be  alloyed  with  silver,  the  chloride  of  which  is  insoluble, 
and  may  form  a  coating  upon  the  particles,  preventing  the  complete 
chlorination  of  the  gold.  Kiistel  thinks  tbat  gold  of  very  low  fineness, 
containing  from  40  to  50  per  cent,  of  silver,  will  probably  resist  the 
chlorination,  unless  it  is  in  the  finest  state  of  pulverization.  In  such  a 
case,  as  indeed  wherever  there  is  silver  to  be  extracted,  some  modifica- 
tion of  the  Plattner  process,  such  as  the  lixiviation  with  chlorinated 
brine,  must  be  employed.  This  will  be  alluded  to  hereafter.  Finally, 
it  is  possible,  though  perhaps  not  demonstrated  as  yet,  that  other  sub- 
stances, such  as  oxide  of  iron,  for  example,  may  coat  the  gold  and  hin- 
der the  action  of  the  chlorine.  This  evil  (if  it  exists)  is  remedied  by 
an  addition  of  salt  in  roasting.  I  speak  with  some  doubt  on  this 
point,  though  the  efficacy  of  the  use  of  salt  in  roasting  some  ores  for 
chlorination  is  undoubted.  But  the  nature  of  this  benefit  may  be  other- 
wise exjilained  than  by  supposing  it  to  consist  in  the  removal  of  a  coat- 
ing from  the  gold.  If  the  latter  were  the  case,  then,  it  seems  to  me, 
salt  would  always  be  necessary  in  the  preliminary  roasting  5  but  this  is 
not  the  case.  Experiments  in  Colorado  (see  page  346  of  my  last  report) 
have  indicated  that  a  coating  is  left  upon  gold  in  the  roasting  of  auriferous 
sulphurets,  that  it  is  probably  oxide  of  iron,  and  that  it  may  be  removed 
by  the  addition  of  salt  toward  the  end  of  the  roasting;*  but  while 
this  coating  may  be  sufficient  to  prevent  close  contact  of  gold  and  quick- 
silver, and  so  hinder  amalgamation,  it  does  not  necessarily  follow  that 
it  will  prevent  the  action  of  chlorine  gas. 

Turning  to  consider  the  first  object  of  roasting,  the  oxidation  of  the 
base -metals,  we  find  that  it  must  be  conducted  with  great  skill  and  care 
to  insure   the  success  of  the  subsequent  chlorination.    The  following 

*  Of  the  beuelicial  effect  of  salt  in  the  roasting  of  auriferous  ores,  preliuiiuary  to 
amalgamation,  I  entertain  little  doubt.  The  experiments  in  Colorado,  hero  referred  to, 
were  those  of  Mr.  Briickner,  with  his  roasting-cylinders.  They  are,  perhaps,  corrobo- 
rated.by  the  unexpected  results  of  the  first  Stetefeldt  furnace,  erected  at  tlie  Twin 
River.Mill,.Nyo  County,  Nevada,  and  tested  upon  silver  ores.  It  was  found  that  the 
pan  amalgamation  of  the  roasted  ore  yielded  a  small  percentage  of  gold  in  the  silver 
bullion,  which  had  not  been  the  case  when  ordinary  reverberatories  were  used.  In 
this  case,  however,  salt  was  employed  in  the  reverberatories  as  well  as  in  the  Stetefeldt 
furnace ;  and  the  only  explanation  I  can  at  present  suggest  for  the  difference  in  results 
is,  that  the  finely  pulverized  condition  of  the  ore  in  the  latter,  and  the  complete  access 
afforded  the  chloridization  agents  to  each  particle,  effect  a  complete  chloridizing,  and 
allow  an  action  upon  fine  particles  of  gold  uot  secured  in  the  ruder  reverberatory  pro- 
cess. The  reverberatories  used  in  chlorination  works,  however,  differ  from  those  in  or- 
dinary silver-mills,  and  the  roasting  is  more  careful  and  thorough.  In  this  case,  salt 
added  in  the  late  stages  of  the  process  may  be  more  likely  to  act  upon  the  supposed  coat- 
ing of  the  gold.  But  its  true  function  under  such  circumstances  is,  I  think,  in  its 
action  upon  magnesia,  lead,  and  perhaps  lime. 
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conditions  are  involved,  together  with  otliers,  less  important,  or  loss 
peculiarly  characteristic  of  this  process : 

1.  In  all  roasting'  operations  a  high  initial  temperature  is  likely  to 
cause  a  sintering  of  tlie  sulphurets,  and  a  formation  of  matte,  which 
cannot  be  oxidized  without  a  new  pulverization.  This  evil  is  particu- 
larly to  he  dreaded  when  galena  is  present.  A  low  heat  and  diligent 
stirring  are  therefore  required  at  the  beginning  of  the  process. 

2.  Under  these  conditions,  the  sulphur  of  the  suli)hur<3ts  is  set  free, 
combining  with  the  oxygen  of  the  air  to  sulphurous  acid,  which  escapes 
in  gaseous  form,  and  to  sulphuric  acid,  which  unites  with  the  oxidized 
metals  (especially  iron)  to  form  sulphates. 

3.  The  sulphate  of  iron  (protoxide)  is,  as  has  been  already  remarked, 
a  precipitant  of  gold  from  its  chloride  solution.  Hence  its  presence  in. 
the  roasted  ore  will  defeat  the  object  of  chlorination  and  lixiviation ; 
and  it  is  therefore  necessary  to  destroy  the  sulphates.  This  is  accom- 
plished by  gradually  increasing  the  temperature  until  a  point  is  reached 
at  which  these  combinations  are  dissociated.  The  formation  and  sub- 
sequent decomposition  in  the  charge  of  arseniates  is  governed  by  simi- 
lar laws. 

4.  Lime  and  magnesia,  as  well  as  lead,  exert  an  unfavorable  influence 
on  the  chlorination,  after  roasting.  For  some  time  after  the  process  had 
been  successfully  employed  in  Grass  Valley,  the  concentrated  sulphurets 
from  the  Eureka  mine,  in  that  district,  presented  a  mysterious  obstacle 
to  its  application.  Chlorine  w^as  absorbed  by  them  after  roasting ;  but 
it  seemed  to  be  wasted  upon  some  other  substance  than  the  gold.  Yet 
the  oxidation  in  the  furnaces  appeared  to  be  reasonably  complete.  Mr. 
Deetken,  who  was  called  into  consultation,  succeeded  in  overcoming  the 
difficulty,  and  became  the  manager  of  the  chlorination  works  of  the  com- 
pany. According  to  his  experiments,  it  seems  probable  that  lime,  mag- 
nesia, (and  lead  oxide  1)  are  attacked  by  the  chlorine,  forming  hypochlo- 
rites, or  oxychlorides  and  chlorides,  after  the  manner  of  alkalies.  Mag- 
nesia, at  least,  undoubtedly  shares  with  the  alkaline  bases  this  property 
of  combining  with  chlorine.  The  indifference  of  the  ordinary  metallic 
oxides  may,  perhaps,  be  less  complete  than  has  been  usually  supposed. 
In  the  case  of  the  Eureka  sulphurets  the  troublesome  constituent  ap- 
pears to  have  been  magnesia  from  the  gangue  or  country  rock.  The 
cure  was  the  addition  of  salt  toward  the  close  of  the  roasting,  and  at  high 
temperature,  by  which  means  the  magnesia  (sulphate  ?)  appears  to  have 
been  chloridized. 

5.  The  presence  of  any  soluble  metallic  salts  is  injurious,  since  they 
at  once  react  upon  the  oxide  of  iron,  and  the  latter  precipitates  the  gold 
from  its  solution  before  lixiviation. 

6.  Chemists  understand  that  metallic  oxides,  which  do  not  readily,  or 
do  not  at  all,  react  with  chlorine  to  form  chlorides,  may  decompose 
readily  with  hydrochloric  acid,  since  the  latter  contains  hydrogen,  which 
satisfies  the  oxygen  of  the  base.  To  explain  the  matter  rudely,  (and 
according  to  the  old-school  formulas  which  are  still  current  among  me- 
tallurgists,) the  equation  E.0+Cl=RCl-4-0  represents  a  reaction  which 
practically  does  not  take  place,  the  affinity  of  the  metal  for  chlorine  not 
being  sufficient  to  expel  free  oxygen.  But  in  the  reaction  expressed  by 
R  O+H  C1=E  Cl+H  O,  the  affinity  of  the  metal  for  chlorine  is  reenforced 
by  that  of  hydrogen  for  oxygen,  and  the  formation  of  a  metallic  chlo- 
ride and  of  water  simultaneously  occurs.  But  this  formation  of  any 
other  soluble  chloride  than  that  of  gold  is  to  be  avoided,  because  it 
leads,  as  I  have  indicated,  to  a  premature  precipitation  of  gold.    Hence, 
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tbe  chlorine  gas  employed  in  this  process  must  be  carefully  freed  from 
muriatic  acid. 

7.  Muriatic  or  hydrochloric  acid  acts  injuriously  in  another  way, 
namely,  when  by  reason  of  incomplete  roasting  the  charge  contains 
metallic  sulphurets.  Decomposing  these,  the  acid  produces  chlorides, 
setting  free  sulphureted  hydrogen  gas,  which  is  a  lirecipitant  of  gold 
from  its  chloride  solution. 

8.  The  free  chlorine  is  both  annoying  and  destructive  of  health. 
Care  should  therefore  be  taken  to  ventilate  the  works  thoroughly  and 
to  protect  the  workmen  as  much  as  possible  against  the  inhalation  of 
the  gas. 

The  roasting  is  performed,  as  I  have  said,  in  a  reverberatory  furnace. 
This  kind  of  furnace  derives  its  name  from  the  fact  that  the  ore  treated 
in  it  lies  upon  a  hearth,  over  which  is  a  low  arched  roof;  and  the  flame 
from  the  fuel  in  the  lire-i)lace  at  one  end,  passing  over  a  dividing  wall 
called  the  fire-bridge,  "  reverberates "  along  the  roof,  and  is  reflected 
upon  the  charge.  In  a  muffle-furnace  the  flame  is  not  allowed  to  come 
in  contact  with  the  ore,  but  surrounds  and  heats  the  muffle  or  small  oven 
containing  the  latter,  while  the  actual  oxidation  is  effected  by  fresh  air 
introduced  from  outside.  Naturally  there  is  a  loss  of  heat  in  this  form, 
and  the  reverberatory,  which  gives  in  the  case  now  under  discussion 
equally  satisfactory  results,  is  preferred  on  account  of  the  saving  of 
fuel.  The  Gerstenhoferor  the  Stetefeldt  furnace  may  perhaps  hereafter 
be  applied  to  this  use  with  still  greater  economy. 

Ktistel  giv^s  several  examples,  with  descriptions  and  diagrams, .illus- 
trating different  forms  of  reverberatories  employed.  They  may  be  class- 
ified as  single  and  double  furnaces.  The  latter  has  two  hearths,  one 
over  the  other ;  and  the  roasting  is  begun  upon  the  ui^per  and  finished 
upon  the  lower  hearth.  The  furnace  erected  by  Mr.  Deetken  at  the  Eu- 
reka works,  which  appears  to  be  one  of  the  best  forms,  has  the  lower 
hearth  placed,  not  immediately  under  the  upper,  but  in  continuation  of 
it,  on  a  level  7  feet  10  inches  lower.  The  two  are  connected  by  a 
step-flue..  The  upper  hearth  is  6  feet  wide  by  39  long,  and  has  six 
working-doors  on  each  side.  Through  these  the  charge  is  stirred  and 
pushed  along,  as  desulplmrization  advances.  The  lower  hearth,  imme- 
diately next  the  fire-place,  is  much  shorter.  Here  the  final  roasting 
takes  i)lace,  with  the  addition  of  salt.  A  draught  through  the  whole  is 
maintained  by  means  of  a  chimney  25  feet  high  and  28  inches  square  in 
the  clear.  Mr.  Kiistel  says  of  this  furnace  that  it  requires  more  room 
than  tbe  ordinary  double  furnace,  but  the  work  of  stirring  is  less  tire- 
some, since  the  roaster  is  not  obliged  to  step  constantly  up  and  down. 
Another  advantage  is  the  extent  of  the  upper  hearth,  which  receives 
nine  tons  of  ore  without  difficulty,  whereas  the  charging  of  a  furnace 
two  (or  even  three  or  four)  stories  high  is  troublesome  if  not  favored 
by  sloping  ground.  It  takes  about  twenty  hours  to  finish  the  roasting 
of  a  charge  of  2,000  pounds  of  sulphurets  ;  but  by  employing  a  large  and 
long  furnace,  such  as  is  here  described,  over  ten  tons  can  be  treated 
continuously,  the  latest  charge  receiving  its  preliminary  while  the  earli- 
est receives  its  final  roasting.  The  capacity  of  such  a  furnace  appears 
from  the  following  brief  description  of  the  process,  nearly  as  given  by 
Mr.  Kiistel. 

The  heat  in  the  lower  hearth  is  always  kept  bright.  One  ton  is 
roasted  below,  and  about  nine  tons  are  spread  on  the  upper  long  hearth. 
Two  roasters  are  constantly  at  work,  mainly  at  the  separate  hearths, 
but  together,  when  required,  at  either.  The  ore  on  the  upper  hearth  is 
pushed  along  as  the  process  proceeds,  until  it  arrives  at  the  flue  leading 
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down  to  the  lower  heartli.*  .At  tins  point  it  contains  oxides  and  sul- 
phates, with  a  small  portion  of  undecomposed  sulphurets.  The  previ- 
ous charge  on  the  lower  hearth  having  been  withdrawn,  the  charge 
nearest  the  flue  (one  ton)  is  pushed  down  and  spread  upon  the  lower 
hearth.  Here  at  a  lively  heat,  and  with  active  stirring  at  intervals,  the 
base  metals  are  converted  into  oxides  in  about  eight  hours,  and  the 
charge  is  finally  withdrawn  into  an  iron  car.  As  soon  as  a  charge  is 
drawn  into  the  lower  hearth,  the  following  charges  are  moved  forward 
in  succession,  and  space  is  thus  left  nearest  the  chimney,  at  the  remote 
end  of  the  upx^er  hearth  for  a  new  charge  of  one  ton  of  raw  sulphurets. 
The  capacity  of  the  furnace,  with  two  roasters  constantly  employed,  (or 
four  in  twenty-four  hours,  is  therefore  three  tons,  while  that  of  an  ordi- 
nary single  reverberatory,  employing  one  man,  (or  two  in  twenty-four 
hours,)  is  but  little  more  than  one  ton. 

The  roasted  ore  is  removed  in  the  iron  car  to  a  cooling  floor.  In  Mr. 
Deetken's  Eureka  Works  this  floor  is  in  front  of  the  furnace,  and  very 
near,  so  that  the  removal  can  be  effected  directly. 

PREPARATION   OF   THE   CHLORINE. 

The  chlorine  gas  is  prepared  from  peroxide  of  manganese,  salt,  and 
sulphuric  acid,  in  a  leaden  vessel.  The  proportions  for  a  charge  of  three 
tons  of  roasted  sulphurets  are  given  as  follows  : 

Pounds. 

Peroxide  of  manganese,  (pulverized) 30 

Common  salt,  according  to  quality ,  30  to  40 

Sulphuric  acid,  66°  B 75 

Water 45 

The  water,  salt,  and  manganese  are  introduced  first  into  the  generator, 
which  is  covered  with  a  curved  lid,  fitting  in  an  annular  water-joint. 
Through  this  cover  two  lead  pipes  communicate  with  the  interior,  that 
is,  with  the  open  space  above  the  mixture.  One  is  a  safety-tube  or 
funnel-tube,  bent  twice  upon  itself  and  terminating  above  in  a  funnel, 
through  which  the  sulphuric  acid  is  introduced.  The  other  is  the  pipe 
conveying  the  chlorine  to  the  vat.  A  vertical  shaft  or  rod  through  the 
center  of  the  cover  carries  a  pair  of  arras,  with  teeth,  used  by  revolu- 
tion as  a  stirrer  of  the  charge. 

The  sulphuric  acid  is  introduced  in  successive  small  quantities,  as 
needed  to  maintain  a  lively  generation  of  gas.  The  formula  of  the  reaction 
is,  Mn02+NaCl+2S03  =  MnOS03+NaOSU34-Cl,  [or,  according  to 
modern  chemistry,  (NaCl)2+(Ho(S04))2-fMn02=Mn(S04)-i-Na2(S04)-f 
(H2  0)2-f  CI2.  See  Barker's  Chemistry,  par.  140.]  After  all  the  acid 
has  been  added,  when  the  action  flags,  it  may  be  stimulated  for  a 
while  by  a  moderate  fire  under  the  generator.  Instead  of  the  ingredients 
above  named,  the  chlorine  may  be  produced  from  one  jjart  peroxide  of 
manganese,  two  parts  muriatic  acid,  and  one  part  sulphuric  acid,  diluted 
with  one  part  water. 

The  gas  escaping  from  the  generator  is  purified  of  muriatic  acid  by 

*  Mv.  Kiistel  says  the  charge  is  exposed  to  the  preparatory  roasting  for  about  twen- 
ty-four hours  on  the  upper  hearth  ;  hut  I  cannot  understand  how  this  can  be  the  case, 
since  the  rate  of  its  advance  depends  entirely  iipon  the  removal  of  the  earlier  charges, 
and  this  is  regulated  by  the  hnal  roasting  on  the  lower  hearth.  With  regard  to  the 
latter,  he  says  (section  59,  p.  250)  a  ton  can  be  drawn  out  every  eight  hours,  that  is, 
three  tons  in  twenty -four  hours.  As  the  charges  are  introduced  at  the  same  rate  on  the 
upper  hearth,  it  follows  that  if  the  upper  hearth  carries,  as  he  says,  nine  tons,  each  of 
them  must  remain  upon  it  9  X  8  ^72  hours.  It  is  my  impression  that  the  quantity  of 
ore  on  the  upper  hearth  is  not  so  large  as  this. 
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"  wasbiug  "  it  through  an  arrangement  almost  exactly  like  a  pneumatic 
trough,  by  which  it  passes  through  a  stratum  of  half  or  three-quarters  of 
an  inch  of  water.  This  absorbs  the  muriatic  acid,  and  a  proportion  of 
the  chlorine,  (about  2^  volumes.)  Warm  water  takes  up  less  chlorine, 
and  even  a  saturated  solution  of  chlorine  will  still  absorb  muriatic  acid. 
From  the  purifier  the  gas  is  conducted  to  the  vats  or  tanks. 

CHLOEINATION  PROPEE. 

After  the  roasted  ore  has  become  sufSciently  cool  it  is  dampened  with 
4  or  5  per  cent,  of  water,  which,  it  is  claimed,  facilitates  the  mechanical 
passage  and  the  chemical  activity  of  the  chlorine.  It  is  then  sifted  into 
the  chlorination  vat.  The  sieve  used  for  this  purpose  need  have  no 
more  than  7  to  8  meshes  per  linear  inch. 

The  European  authorities  say  that  the  vessels  used  for  chlorination 
must  not  be  of  wood  or  metal,  and  recommend  earthen  pots  or  bottles.* 
This  is  troublesome  and  expensive,  compared  with  the  simple  treatment 
in  vats  employed  in  this  country.  The  reason  for  the  usual  prohibition 
of  Ypood  has  been,  I  presume,  the  amount  of  gold  solution  which  it  would 
absorb ;  but  Mr.  Deetken  has  completely  overcome  this  evil  by  the  sim- 
ple expedient  of  coating  the  inside  with  equal  parts  of  iDitch  and  tar. 
Thus,  instead  of  small  earthen  pots,  he  is  enabled  to  use  large  tanks, 
holding  several  tons  of  roasted  ore.  These  are  circular  in  form,  and 
possess  a  false  bottom,  about  1  inch  from  the  real  one.  Upon  the  false 
bottom,  which  consists  of  boards  placed  about  one-eighth  of  an  inch 
apart,  and  pierced  with  half-inch  holes  from  10  to  12  inches  apart,  is 
spread  a  layer  of  clean  quartz,  IJ  to  2  inches  thick.  Any  other  indif- 
ferent rock  will  do,  but  not  a  rock  containing  magnesia  or  lime.  This 
first  layer  of  quartz  is  coarse;  over  it  smaller  pieces  are  laid,  and  so  on, 
decreasing  in  size  till  a  layer  of  sand  covers  the  whole,  forming  thus  a 
filter  from  4  to  5  inches  thick.  This  filter  remains  in  the  vat.  Upon  it 
the  ore  is  sifted,  when  duly  prepared  for  chlorination,  and  the  cover  is 
put  on.  This  is  nearly  flat,  and  of  wood.  It  is  suspended  by  a  chain 
attached  to  its  center  from  above,  and  can  thus  be  swung  to  its  place 
iiromptly.  •  The  edge  all  around  is  luted  with  wheaten  dough.  A  small 
hole  in  the  cover  is  left  open,  to  allow  the  escape  of  air  and  to  serve  as 
a  means  of  observing  the  moment  when  the  chlorine  appears  on  the  top 
of  the  ore.  When  this  moment  arrives  the  whole  is  closed  and  plugged 
with  dough. 

Chlorine  is  now  conducted  into  the  ore  and  permitted  to  operate  from 
twelve  to  eighteen  hours.  Leakages  of  gas  from  the  apparatus  may  be 
detected  by  the  odor,  and  by- the  formation  of  white  fumes  when  ap- 
proached with  a  glass  rod  xneviously  dipped  in  ammonia. 

The  coarser  the  gold  the  longer  the  chlorination.  After,  as  a  maxi- 
mum, eighteen  hours,  the  cover  is  taken  off  and  water  is  introduced. 
Usually,  if  the  process  has ,  been  effective,  free  chlorine  has  passed 
through  the  body  of  the  ore,  and  makes  its  appearance  as  a  green  gas 
on  the  surface.  When  the  gold  is  fine  this  may  take  place  after  twelve 
hours. 

LIXIVIATION  AND  PRECIPITATION. 

When  the  gas  appearing  on  the  surface  indicates  that  the  whole  mass 
is  permeated  with  chlorine,  the  cover  is  removed,  and  water  is  intro- 
duced until  the  surface  of  the  charge  is  covered.    Then  a  cock  at  the 

*  See  Crookes  and  Eijlirig's  Keil's- Metallurgy,  yoI.  i,  p.  637. 
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bottom,  communicating  with  tlie  space  nnder  the  false  floor,  is  opened, 
and  the  solution  is  drawn  off  and  conveyed  to  the  precipitation  vat. 
Tliis  is  a  wooden  tub  or  cistern,  but  without  a  false  bottom.  Kilstel 
recommends  a  rectangular  form,  with  a  half-round,  somewliat  inclined 
bottom,  and  a  liuing  of  sheet  lead.*  The  precipitant  employed  is  a  solu- 
tion of  sulphate  of  the  protoxide  of  iron,  (copperas,  or  green  vitriol,) 
which  is  usually  prepared  fresh  at  the  works  iTom  wrought  iron  and 
sulphuric  acid.  This  part  of  the  process  is  so  simple  as  not  to  require 
detailed  description  here.  The  mixture  generally  remains  undisturbed 
over  night,  giving  the  gold  precipitate  an  opportunity  to  settle.  The 
supernatant  liquid  is  then  carefully  removed  by  tapping  the  tank  at 
successively  lower  levels,  until  little  is  left  with  the  precipitate.  The 
latter  is  dipped  out  with  care,  by  means  of  a  dipper  or  scoop,  into  a 
clean  porcelain  or  enameled  dish,  the  final  residuum  being  washed  out 
through  the  lowest  stop-cock  of  the  vat,  and  the  vat  is  cleansed  from 
adhering  particles  with  a  stream  of  water,  in  the  same  manner  as  pre- 
cipitates are  washed  upon  filters,  or  breakers  are  cleaned  of  adhering 
portions  of  precipitate  in  the  chemist's  laboratory. 

The  gold  obtained  is  in  the  form  of  a  brown  i)Owder  or  "  cement."  This 
is  filtered  upon  paper,  and  subsequently  dried  in  an  iron  or  porcelain 
vessel.  Finally,  it  is  smelted  to  a  metallic  regulus  in  clay  crucibles,  a 
little  salt,  borax,  and  nitrate  of  potash  (saltpeter)  being  used  as  fluxes. 

Kiistel  gives  the  following  expense  of  the  cost  of  treatment,  for  a  ca- 
pacity of  three  tons  daily  from  a  double  furnace.  His  figures  refer  to 
Grass  Valley  in  18G7,  since  which  time  some  items  of  expense  have  been 
reduced  in  that  locality.  The  results  obtained  in  this  table  are,  how- 
ever, in  my  opinion,  not  far  from  the  present  cost,  since  Mr.  Kilstel  has 
made  no  allowance  for  incidental  outlays,  which  are  inevitable.  I  have 
added  a  column,  giving  estimates  (of  less  authority)  for  the  same  items 
in  Arizona,  where  expenses  are  much  higher: 

California.        Arizoua. 

Superintendence 16  00  $6  00 

Four  roasters,  at  $3  50 14  00  14  00 

Three  cords  of  wood,  at  $4 12  00  10  00 

Thirty  pounds  manganese,  at  6^  cents 1  87  J  3  00 

Forty  pounds  salt,  at  f  cent 30  5  00 

Seventy -five  pounds  sulphuric  acid,  at  2  J  cents 1  87^  15  00 

One  man  at  the  vats  two  days,  at  $3  50 ,  7  00  7  00 

Sulphate  of  iron , 00  1  00 

Total  for  three  tons 43  65  61  00 


Or,  in  Grass  Yalley,  $14  55  as  the  average  cost  per  ton,  and  $20  33  in 
Arizona. 

Much  more  could  be  written  in  detail  concerning  the  umnipulations 
of  this  process,  and  the  combinations  of  other  kindred  processes,  such  as 
the  plan  of  Calvert,  who  recommends" the  i)roduction  of  "nascent  chlo- 
rine" in  the  chlorination  tank,  instead  of  the  introduction  of  ready-made 
chlorine  gas ;  of  Eoeszner,  who  emx)loys  a  salt  solution  saturated  with 
chlorine ;  and  of  Patera  and  others.  Many  of  these  processes  are  in- 
tended to  save  the  silver  as  well  as  the  gold.  But  I  must  refer  the 
reader  to  the  books  on  the  subject  for  all  these  matters.  None  of  the 
processes,  save  simple  chlorination,  is,  so  far  as  I  know,  employed  in  the 
United  States.  I  have  confined  myself,  therefore,  to  a  brief  and  gen- 
eral description  of  what  is  universally  known  as  the  Plattner  process. 
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There  is  no  doubt  of  the  metallurgical  perfection  of  tliis  process. 
The  reasons  why  it  is  not  more  frequently  employed  in  this  country 
are — 

1.  The  cost  of  treatment  i3er  ton,  excluding  all  low-grade  ores  from 
profitable  reduction  by  it. 

2.  The  real  scarcity,  except  in  one  or  two  mining  districts,  of  ores 
suitable  for  chlorination.  Even  perfectly  effective  chlorinating  works 
suffer  almost  everywhere  from  lack  of  ore,  and  scarcely  any  in  the  coun- 
try are  run  continuously  at  full  capacity.  Yet  this  "full  capacity" 
svould  require  but  from  one  to  three  tons  of  ore  daily. 

3.  The  lack  of  metallurgical  skill  in  the  construction  and  operation  of 
furnaces  for  the  preliminary  roasting'.  On  this  everything  depends, 
and  it  is  perhaps  in  this  department  that  several  failures  m  Colorado 
have  occurred.  It  certainly  seems  strange  that  the  Territory  offering 
apparently  ipost  suitable  conditions  for  the  process  should  witness  so 
many  failures  in  it.  The  works  of  Cash  &  Co.  at  Central  City  are  not 
here  referred  to ;  they  are  reported  to  be  successful ;  but  the  owners 
are  reticent  as  to  their  methods  and  results,  and  there  is  consequently 
nothing  certain  to  be  said  of  them. 

Chlorination,  in  its  present  form,  cannot  supersede  amalgamation 
for  ordinary  milling  ores.  It  can  compete  with  smelting  where  noth- 
ing is  to  be  extracted  but  gold,  (or,  by  Eoeszner's  method,  gold  and  sil- 
ver,) and  in  any  case  it  is  quite  likely  that  the  process  will  be  best  ad- 
ministered by  custom  works,  receiving  the  ore  from  different  mines,  and 
runiiing  continuously. 

But,  since  the  cost  of  roasting  is  more  than  half  the  total  cost,  it  is 
possible  that  improvements  in  the  mechanical  means  of  roasting,  such 
as  the  introduction  of  the  O'Hara,  the  Gerstenhofer,  the  Briickner,  or 
the  Stetefeldt  patents,  may  considerably  reduce  the  expense,  and  thus 
enlarge  the  field  of  the  Plattner  chlorination.  The  capacity  of  the 
Stetefeldt  and  the  Gerstenhofer  furnaces  is  very  great,  and  the  evil  of 
a  short  supply  of  ore  might  be  aggravated  by  their  employment ;  but, 
on  the  other  hand,  the  reduction  of  the  cost  of  treatment  by  a  little 
would  increase  the  amount  of  orfe  chlorinated  by  a  great  deal. 

GOLD  REFINING  BY  CHLORINE  GAS. 

The  following  interesting  paper,  read  before  the  Royal  Society  of 
Victoria,  by  F.  B.  Miller,  F.  C.  S.,  Assayer  in  the  Sydney  Branch  of 
the  Eoyal  Mint,  describes  a  new  method  of  refining  gold,  which,  it  Is 
reported,  will  be  tried  by  the  Mint  of  the  United  States,  Mr.  Miller 
having  visited  this  country  for  that  purpose: 

There  is  no  recorded  iDstaiico  of  gold  LaAnrg  been  found  in  an  absolutely  pure  state. 
Every  natural  alloy  of  gold  (or  native  gold,  as  it  is  called  by  mineralogists)  contains 
more  or  less  silver  ;  and  in  almost  all  bullion  resulting  from  the  melting  of  Australian 
alluvial  gold,  the  portion  that  is  not  gold  consists  chiefly  of  silver,  v^ith  only  a  very 
small  x^roportion  of  foreign  metals,  usually  copper  and  iron,  with  occasioually  a  little 
lead  or  antimony,  and  sometimes  a  trace  of  tin,  iridium,  etc.  This,  however,  though 
true  generally,  is  not  always  the  case  with  gold  obtained  from  quartz  veins  by  amal- 
gamation, as  the  mercury  occasionally  reduces  aad  takes  up  other  metals  as  well  as 
the  gold,  which  appear  in  the  bullion  on  melting.  The  accompanying  table  will  give 
some  idea  of  the  proportion  of  tho  precious  metals  contained  in  the  gold  from  the 
various  districts  of  New  South  Wales,  after  melting.  It  wjll  be  seen  that  the  most 
argentiferous  is  that  from  Boonoo  Boonoo,  in  the  north,  containing  as  much  as  34  per 
cent,  of  silver.  This  approaches  iu  composition  the  gold  from  tho  productive  Thames 
district  of  New  Zealand ;  while  the  gold  from  Nerrigundah,  in  the  south,  only  con- 
tains 1.5  per  cent,  of  silver,  the  remaining  98^  per  cent,  being  gold  with  a  trace  of 
copper : 
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Tahlc  slioioing  the  proportion  of  gold  and  silver  in  characteristic  samples  of  gold  dust  from 
various  localities  in  Neiv  South  Wales,  (after  melting.) 


Locality. 


NORTHEKN, 

Boonoo  Boonoo 

Fairfield 

Timbarra 

Peel  River 

Rocky  River 

Nundle 

WESTERN. 

Batliurst 

Sofala , . . . 

Tueua  

Opliir 

Tambaroora 

Turon 

Hargraves 

Windeyer 

SOUTHERN. 

Burangong 

Adelong 

Braidwood .' 

Emu  Creelv 

Delegate 

Nerrigundah 


Gold  in 

Silver  in 

1,000  parts. 

1,000  parts. 

• 

654  to  G95 

337  to  298 

87-2 

121 

708  to  &9S 

280 

to  97 

929 

67 

934  to  962 

61 

to  33 

923  to  937 

66 

to  63 

827  to  903 

164 

to  92 

929  to  933 

66 

to  63 

943 

54 

915 

82 

943  to  954 

54 

to  42 

918  to  928 

78 

to  68 

915 

83 

946  to  959 

53 

to  37 

948 

48 

946..to  951 

52 

to  45 

928  to  934 

67 

to  63 

971 

27 

971 

27 

983 

15 

An  interesting,  and  as  yet  unanswered  question  here  arises :  Is  this  argentiferous 
character  in  any  way  connected  with  the  geological  structure  of  the  district  ? 

It  is  a  fact,  and  certainly  a  verjj^  curious  one,  whether  it  arises  from  accidental 
causes,  or  whether  it  may  hereafter  be  traced  to  peculiarity  in  the  rocks  whence  the 
gold  of  the  different  districts  is  derived,  that  its  quality  on  fineness  deteriorates  the 
further  north  we  go ;  in  other  words,  it  contains  more  silver  and  less  gold. 

Thus,  the  average  fineness  of  Victorian  gold  is  about  23  carats ;  that  is  to  say,  it 
contains  about  96  per  cent,  of  gold  and  o^  of  silver,  with  a  ^  per  cent,  of  base  metals ; 
while,  on  passing  north,  we  find  the  average  fineness  of  New  South  Wales  gold  to  be 
only  22  carats  l|-  grain,  or  to  contain  93^  per  cent,  of  gold  and  6  per  cent,  of  silver. 
On  going  still  further  north,  to  the  colony  of  Queensland,  the  average  fineness  is  little 
more  than  21  carats,  (considerably  below  standard,)  or  it  contains  87:^-  per  cent,  of 
gold  and  12  per  cent,  of  silver ;  that  from  Maryborough  containing  as  much  as  14  per 
cent,  of  silver  and  only  85  per  cent,  of  gold. 

These  are  averages  only.  It  is  not  to  be  supposed  that  there  is  a  regular  and  con- 
secutive diminution  in  fineness  with  every  degree  of  latitude  we  go  north.  There  are 
exceptional  localities  in  the  north  of  this  colony,  where  the  gold  found  is  of  a  high 
degree  of  purity,  as  at  Rocky  River,  where  it  is  over  23  carats  fine,  or  96  per  cent. 

Possibly  at  a  future  time  our  geologists  may  be  able  to  throw  some  light  on  these 
curious  facts,  and  the  exceptional  cases  may  then  even  help  in  explaining  the  appar- 
ently general  rule.  The  point,  however,  of  principal  interest,  as  far  as  regards  the 
subject  of  this  paper,  consists  in  the  fact  that,  as  the  alloy  obtained  by  the  gold  miner 
is  poorer  in  gold,  it  is  proportionally  richer  in  silver. 

According  to  the  published  returns,  6,820,198  ounces  of  gold  have  been  received  for 
coinage  in  the  Sydney  Mint  between  its  establishment,  in  May,  1855,  and  December 
31,  18i38.  The  average  assay  of  this  quantity  would  be  about  943  ;  in  other  words,  it 
contained  94|  per  cent,  of  gold,  5  per  cent,  of  silver,  and  |-  per  cent,  of  base  metals. 
Allowing  an  average  loss  of  2  per  cent,  in  melting  the  gold  dust,  there  would  remain, 
after  smelting,  6,683,795  ounces  of  gold  bullion ;  and  as  the  silver  it  contained  amounted 
to  5  per  cent,  of  this  quantity,  the  gross  amount  of  silver  in  the  gold  received  for 
coinage  was  334,190  ounces  ;  being  at  the  rate  of  24,720  ounces  per  annum. 

The  average  proportional  quantity  of  silver  contained  in  the  gold  arriving  in 
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Sydney  is  at  present  very  much  greater  than  that  given  above,  owing  to  the  large 
amount  of  silvery  gold  now  being  found,  especially  in  the  neighboring  colony  of 
Queensland,  and  for  the  year  1868  was  not  less  than  36,000  ounces,  (£9,150,)  and  was 
probably  (including  that  in  the  gold  shipped  direct  as  bullion  by  the  banks)  nearer 
42,000  ounces.  Most  of  the  silver  thus  naturally  present  in  the  gold  has  hitherto  been 
lost  to  the  colony,  owing  to  the  expense,  in  Sydney,  of  the  acids,  etc.,  necessary  for  its 
extraction  by  any  of  the  usual  methods  of  refining,  which  left  little,  if  any;  margin  of 
profit  on  the  operation.  It  therefore  seemed  desirable  that  some  easy  and  economical 
process  should  be  contrived  for  refining  in  Australia,  without  the  aid  of  costly  plant 
and  chemicals. 

Twelve  months  ago  a  paper  of  mine,  describing  a  new  process  for  refining  and 
toughening  gold  by  means  of  chlorine  gas,  was  read  before  the  Chemical  Society, 
London.  As,  since  the  piiblication  of  that  paper,  the  method  of  refining  therein  x)ro- 
posed  has  been  successfully  brought  into  practical  operation  on  a  large  scale,  both  here 
and  in  New  Zeland,  and  there  is  a  ijrobability  that  its  adoption  will,  before  long,  be- 
conae  more  general,  I  lay  before  the  members  of  this  society  a  somewhat  detailed 
account  of  the  process,  and  some  of  its  more  striking  results.  I  shall,  as  far  as  pos- 
sible, avoid  giving  the  details  of  the  preliminary  experiments  which  lead  to  the 
practical  application  of  the  process,  and  which  have  already  been  published  in  the 
Journal  of  the  Chemical  Society ;  but,  in  order  to  render  myself  intelligible,  some 
repetition  of  what  is  therein  contained  will  be  necessary. 

Most  people  at  all  interested  in  the  matter  are  aware  that  the  ordinary  method  of 
separating  silver  from  natural  alloys  of  that  metal  and  gold,  is  a  complicated  and  ex- 
pensive process,  and  that  the  end  is  attained  by  melting  the  gold  with  at  least  two 
and  a  half  times  its  own  weight  of  silver,  and  then  again  separating,  by  the-  action  of 
acids,  the  silver  thus  added,  and  also,  at  the  sam,^  time,  the  small  quantity  originally 
contained  in  the  gold,  thus  leaving  as  a  residue  fine  gold  assaying  from  990  to  993 ;  the 
rationale  of  the  operation  being  this :  If  the  natural  alloy  were  simply  placed  in  the 
acid,  the  very  large  excess  of  gold  in  the  alloy  would  completely  protect  the  silver  it 
contained  from  the  action  of  the  acid ;  but  if  the  gold  is  melted  with  a  large  excess  of 
silver,  so  that  the  silver  greatly  preponderates  over  the  gold  in  the  alloy  treated,  then 
the  acid  is  able  to  exert  its  solvent  action  not  only  on  the  silver  thus  added,  but  also 
on  that  originally  contained  in  the  gold.  To  arrive  at  this  end,  a  complicated  and  very 
costly  plant  is  required,  besides  large  quantities  of  expensive  acids  ;  and  several  days 
are  occupied  in  the  operation.  It  is  evident,  then,  that  if  all  this  complicated  process 
can.  be  avoided,  and  the  silver  simply  and  completely  separated  in  one  operation  at 
the  time  the  gold  is  being  melted,  a  very  great  saving  of  time,  of  material,  of  plant, 
and  of  the  interest  involved  in  all  these  will  be  effected. 

Such  an  end  is  attained  in  the  plan  now  being  adopted  for  effecting  this  operation. 
It  is  well  known  that  chlorine  readily  enters  into  combination  with  almost  every 
known  metal,  the  action  in  some  cases  being  so  violent  as  to  be  attended  with  vivid 
combustion.  Many  metals,  such  as  lead,  tin,  zinc,  and  antimony,  when  introduced  into 
this  gas,  even  at  ordinary  temperatures,  combine  with  it,  forming  highly  volatile 
chlorides.  The  two  latter,  if  in  a  state  of  fine  division,  burst  into  flame  on  being 
placed  in  an  atmosphere  of  chlorine.  Copper  also  exhibits  spontaneous  combustion 
under  similar  circumstances,  but  the  resulting  chloride  formed  is  only  slightly  volatile. 
Silver  immersed  in  chlorine  gas  at  ordinary  temperatures  slowly  unites  with  it,  form- 
ing chloride  of  silver ;  but  if  the  gas  be  jiassed  over  it  while  red-hot,  the  action  is 
much  more  energetic,  the  compound  formed  being  more  volatile  than  the  chloride  of 
copper,  but  much  less  so  than  those  of  lead,  tin,  zinc,  or  antimony. 

The  method  of  refining  now  to  be  described  is  based  upon  these  facts:  It  consists 
simply  in  passing  a  current  of  chlorine  gas  through  the  gold  ivliile  in  a  melted  state, 
which  is  easily  done  by  thrusting  into  the  molten  metal  a  small  clay  tube  connected 
with  a  stone-ware  vessel  in  which  chlorine  is  generated.  The  chlorine  on  coming  iu 
contact  with  the  silver  in  the  molten  alloy  at  once  combines  with  it,  forming  chloride 
of  silver,  which,  being  of  less  specific  gravity,  rises  to  the  surface  of  the  melted  gold, 
while  this  latter  remains  in  a  purified  condition  beneath.  Chloride  of  silver  has  always 
been  considered  a  somewhat  volatile  substance,  and  under  circumstances  such  as  those 
here  described,  it  was  naturally  supposed  that  it  would  either  be  sublimed  in  the  fluo 
or  escape  entirely  up  the  chimney ;  but  in  practice  it  is  found  that  the  volatility  of 
the  chloride  is  not  nearly  so  great  as  might  have  been  anticipated,  and  that  if  its  sur- 
face is  coated  with  a  layer  of  fused  borax  it  may  be  kept  melted  at  a  high  tempera- 
ture without  any  very  material  loss.  The  furnace  required  for  the  operation  is  tho 
ordinary  12-inch  square  gold-melting  furnace,  the  principal  points  to  attend  to  in  its 
construction  being :  1.  That  the  flue  should  be  as  near  the  top  as  possible,  so  as  to 
allow  of  the  crucible  standing  high  up  in  it  without  being  cooled  by  the  draught ;  and, 
2.  That  the  furnace  itself  should  not  be  too  deep,  so  that  when  the  pot  is  placed  in 
the  fire  the  bottom  of  it  may  not  be  more  than  3  inches  above  tho  bars.  The  covering 
of  the  furnace  should  consist  of  two  fire-tiles,  7J  inches  wide  and  15  inches  long,  one 
of  which  should  have  a  long  slot  or  hole  in  its  center  for  the  clay  chlorine  pipes  (which 
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1  sb.all  describe  presently)  to  pass  through.    An  iron  cover  ^Yill  not  answer,  as  it  soon 
heconies  much  too  hot  for  convenient  -working. 

The  crucibles  in  which  the  refinage  is  pei-ibrraed  should  bo  French  white  fluxing- 
pots,  (creusets  do  Paris,  made  by  De  Rnello,  late  Payen,  Paris;)  ordinary  black-lead 
])ots  will  not  answer,  owing  to  the  reducing  action  they  exert  on  the  compounds  form(Hl. 
To  prevent  the  inliltration  of  the  very  fluid  chloride  of  silver  into  the  pores  of  the  clay 
pots,  (which  would  otherwise  occur,  and  necessarily  entail  loss,)  they  are  prepared  by 
tilling  them  with  a  boiling  saturated  solution  of  borax  in  water,  which  is  allowed  to 
stand  in  them  for  ten  minutes,  and  is  then  poured  off,  the  crucibles  being  afterward 
set  aside  to  dry ;  the  borax  forms  glaze  on  the  inner  surface  of  the  crucibles  whea 
they  become  hot  in  the  furnace. 

When  used  for  refining  these  French  clay  crucibles  are  placed  within  black-lead 
pots,  as  a  precaution  against  loss,  should  the  former  crack,  which,  however,  seldom 
happens.  The  crucibles  are  covered  with  looselj'-fitting  lids  with  the  requisite  holes 
bored  through  them  for  the  i)assage  of  the  clay  chlorine  pipes,  etc.  Ordinary  clay 
tobacco-pipe  stems,  from  17  to  22  inches  long,  have  been  found  to  answer  well  for  the 
I)urpose  of  passing  the  chlorine  gas  through  the  melted  gold.  Of  late,  a  pipe  made  in 
London  to  order,  f  inch  in  diameter,  22  inches  long,  and  -,%  inch  bore,  has  been  found 
to  answer  all  requirements.  The  chlorine  generators  should  consist  of  the  best  glazed 
stone-ware  acid  jars,  capable  of  holding  from  ten  to  fifteen  gallons,  and  furnished  with 
two  necks.  One  of  these  oiDcnings  should  be  stopped  with  a  sound  cork  (or  vulcanized 
India-rubber  plug,  if  obtainable,)  through  which  should  pass  tightly  two  glass  tubes — 
the  ediiction  tube  and  the  safety  or  pressure  tube,  the  length  of  the  latter  being  a 
lew  inches,  and  the  former  8  or  10  feet,  spliced,  where  necessary,  by  means  of  vulcan- 
ized India-rubber  tubing.  The  other  opening,  intended  for  introducing  the  oxide  of 
manganese,  etc.,  should  be  closed  with  a  leaden  plug,  covered  with  a  short  piece  of 
India-rubber  tube  by  way  of  a  washer,  and  well  secured. 

Each  generator  should  be  charged  with  a  draining  layer  of  small  quartz  pebbles, 
down  nearly  to  the  bottom  of  which  the  pressure  tube  should  extend.  On  this  layer 
should  be  placed  from  70  to  100  pounds  weight  of  binoxide  of  manganese  in  grains 
about  J-inch  cube,  sifted  from  powder;  this  qiiautity  will  be  sufficient  to  eiiect  many 
refining  operations,  and  will  obviate  the  necessity  of  repeated  dismantling  of  the 
apparatus.  Each  generator  should  be  suspended  to  about  half  its  height  in  a  galvan- 
ized iron  water-bath. 

The  chlorine  gas  is  iiroduced  when  required  by  pouring  common  hydrochloric  acid 
(sp.  gr.  1.15)  down  the  safety-tube,  the  apparatus  being  warmed  by  means  of  gas-burn- 
ers beneath  the  water-baths.  The  gas  is  conveyed  from  the  generators  by  means  of  a 
leaden  pipe  fitted  with  branches  to  supply  the  several  furnaces,  all  intermediate  con- 
nections being  formed  by  means  of  vulcanized  India-rubber  tubing  which,  if  screened 
from  the  direct  radiation  from  the  fire,  stands  the  heat  well,  even  immediately  over 
the  furnaces.  All  joints  between  the  various  pipes  and  India-rubber  tubes  are  easily 
secured,  and  rendered  perfectly  gas-tight  with  a  cement  consisting  of  a  thin  solution 
of  India-rubber  in  chloroform. 

Screw  compression-clamps  on  the  India-rubber  tubes  give  the  means  of  regulating 
the  supply  of  gas  as  required,  and  enable  the  operator  to  shut  it  ofi^  entirely  as  soon  as 
the  refining  is  over.  The  ohlorine  then  having  no  means  of  escape  accumulates  in  the 
generator,  and  soon  forces  all  the  acid  up  the  safety-tube  into  a  vessel  placed  above  to 
receive  it,  and  the  acid  uo  longer  acting  on  the  oxide  of  manganese,  the  supply  of  gaa 
of  course  ceases. 

These  generators  are  very  convenient  and  manageable,  and  it  is  questionable  whether 
a  gas-holder  for  the  chlorine  (even  if  the  practical  difficulties  in  its  use  could  be  over- 
come) would  be  at  all  preferable.  Two  such  generators  as  are  here  described,  and 
threei  ordinary  gold-melting  furnaces,  have  been  found  capable  of  refining  daily 
about  2,000  ounces  of  gold,  containing  about  10  per  cent,  of  silver,  between  9  a.  m.  and 

2  p.  m. 

Very  many  thousand  oimces  (upwards  of  200,000  ounces)  have  now  been  refined  by 
this  process ;  and  the  mode  of  operation  which  has  in  practice  been  found  the  most 
advantageous  has  been  as  follows : 

The  French  crucibles,  (say,  size  17  or  18,)  duly  prepared  with  borax,  having  been 
placed  in  the  cold  furnace,  and  slowly  and  carefully  heated  to  dull  redness,  the  gold 
(from  600  to  700  ounces  to  each  crucible)  is  introduced,  and  the  fire  urged  until  the 
metal  is  melted,  the  necessary  generation  of  chlorine  having  meantime  been  com- 
menced by  the  introduction  of  a  little  hydrochloric  acid  poured  down  the  safety-tube 
into  the  generators. 

In  order  to  till  the  pots,  and  avoid  the  risk  of  splitting  them  by  the  wedging  of  the 
ingots  at  their  contracted  bottom,  the  gold  for  refining  is  cast  in  molds  of  a  peculiar 
form.  Two  inches  from  the  end,  the  sides  and  bottom  of  the  iron  ingot-molds  converge  so 
as  to  produce  a  slipper-shaped  ingot,  two  of  which,  placed  face  to  face,  fit  conveniently 
into  the  pot. 

As  soon  as  the  gold  is  melted,  from  2  to  3  ounces  of  borax  in  a  state  of  fusion  is 
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poured  upon  its  surface.  If  tlie  borax  is  added  sooner,  it  acts  too  much  on  the  lower 
part  of  the  pot ;  and,  if  thrown  in  cold,  is  apt  to  chill  the  gold.  The  clay-pipe  which 
is  to  convey  the  chlorine  to  the  bottom  of  the  melted  j^old  is  now  introduced.  (It  is 
necessary  to  carefully  heat  the  lower  portion  of  this  i)ipe  for  some  ten  minutes  before 
introducing  it  into  the  molten  gold,  or  it  is  apt  to  split.)  At  the  moment  of  its  enter- 
ing the  melted  gold,  the  screw  compression-clamp  is  slightly  loosened,  so  as  to  allow  a 
small  quantity  of  gas  to  j)ass  through  it,  and  thus  prevent  auy  metal  rising  and  setting 
in  the  pipe,  which,  is  then  gradually  lowered  to  the  bottom  of  the  molten  gold,  where 
it  is  kept  by  means  of  a  few  small  weights  attached  to  the  top.  The  compression-tap  is 
now  quite  relaxed,  and  the  gas  is  heard  bubbling  u])  throngli  the  melted  metal,  which 
it.  does  quietly,  and  without  projection  of  globules  from  the  pot. 

Sufficient  hydrochloric  acid  must  be  added  to  the  generators,  from  time  to  time,  to 
keep  up  a  rapitl  evolution  of  chlorine.  A  rougli  general  rule  is  to  allow  one  imperial 
quart  of  acid  of  1.15  specific  gravity  to  every  10  ounces  of  silver  in  the  alloy  operated 
on.-  The  column  of  liquid  in  the  safety- tube,  acting,  as  it  does,  like  a  barometer,  affords 
a  ready  means  of  knowing  the  pressure  in  the  generator,  and  of  judging  of  tJio  rate  of 
production  of  the  gas,  as  well  as  at  once  showing  by  its  fall,  if  anything  irregular 
has  occurred — such  as  a  leak  or  a  crack  of  the  chlorine  pipe  or  pot.  From  16  to  18 
inches  in  the  safety-tube  correspond  to  and  balance  1  inch  of  gold  in  the  relining  cru- 
cible. "When  the  chlorine  is  first  introduced  into  the  melted  gold,  a  quantity  of  fumes 
are  seen  to  jiass  up  from  the  holes  in  the  crucible-lid  ;  these  are  not  chloride  of  silver, 
but  the  volatile  chlorides  of  some  of  the  baser  metals,  and  they  are  especially  dense 
wben  much  lead  is  present  in  the  alloy  under  treatment,  forming  a  white  deposit  on 
any  cold  substance  i^resented  to  them.  After  a  time,  longer  or  sliorter,  according  to 
the  impurities  in  the  gold,  these  fumes  cease.  So  long  as  any  decided  quantity  of 
silver  is  presented  in  the  molten  gold,  the  whole,  or  nearly  the  whole,  of  the  chlorine 
is  absorbed,  little,  if  any,  appearing  to  escape,  and  to  be  thus  wasted;  and  it  is  found 
that  the  better  the  6uj)ply  of  chlorine  the  quicker  is  the  operation. 

It  is  a  curious  circumstance  that,  though,  in  toughening  with  corrosive  sublimate, 
this  substance  is  only  thrown  on  the  surface  of  the  melted  gold,  yet  the  whole  mass  is 
toughened  by  its  action.  It  seems  essential,  in  using  chlorine,  that  the  gas  should  pass 
to  the  very  bottom  to  effect  a  complete  refinage. 

As  soon  as  the  operation  is  nearly  over  fumes'  of  a  darker  color  than  those  observed 
at  the  commencement  make  their  appearance ;  and  the  end  of  the  refinage  is  indicated 
by  a  peculiar  flame  or  luminous  vapor  of  a  brownish  yellow  color,  (occasioned  by  the 
free  and  now  waste  chlorine  escaping,)  whicli  can  be  seen  on  removing  a  small  plug 
which  fits  into  a  hole  in  the  lid  of  the  pot.  This,  however,  of  itself,  is  not  a  sufficient 
indication  ;  the  process  is  not  complete  until  this  fla.me  imparts  to  a  piece  of  white 
tobacco-pipe,  or  similar  substance,  when  held  in  it  for  a  moment,  a  peculiar  reddish  or 
brownish  yellow  stain  ;  so  long  as  it  gives  any  other  color,  the  refinage  is  unfinished. 

When  these  appearances  are  observed  (usually  for  gold  containing  about  10  per  cent. 
of  silver  in  about  <iu  hour  and  a  half  from  the  introduction  of  chlorine)  the  gas  is  shut 
off,  and  the  i^ots  removed  from  the  fire,  the  white  crucible  lifted  out  of  the  black  one, 
and,  together  with  its  contents,  allowed  to  stand  seven  minutes,  until  the  gold  be- 
comes cool  enough  to  set  or  solidify.  The  chloride  of  silver,  which  i-emains  liquid 
much  longer,  is  then  poured  off  into  iron  molds.  Tiie  crucible  is  then  inverted  on  an 
iron  table,  when  the  still  red-hot  gold  falls  out  in  the  shape  of  a  cone ;  this  is  slightly 
scraped,  and  then  thrown,  hissing,  into  a  concentrated  solution  of  common  salt  to  free 
it  from  any  adherent  chloride  of  silver. 

An  alloy  containing  originally  89  per  cent,  of  gold,  10  per  cent,  of  silver,  and  1  per 
cent,  of  base  metals,  will  yield,  on  an  average,  a  cake  of  chloride  weighing,  with  a  little 
adherent  borax,  1(5  ounces  for  every  100  ounces  operated  on. 

It  is  necessary  very  carefully  to  dry  and  heat  the  molds  into  which  the  chloride  of 
silver  is  i»oured,  as  the  slighest  moisture  causes  the  latter  to  be  violently  dispersed 
while  red-hot,  to  the  great  risk  of  the  by-standcrs.  With  ordinary  care,  this  will  never 
happen  ;  but  attention  is  called  to  the  i)oint,  as  a  very  deliquescent  chloride  of  iron  is 
apt  to  form  on  the  molds. 

The  gold  is  now  fine,  and  simply  requires  remelting  into  ingots. 

As  before  stated,  it  is  found  that  all  these  operations  can  readily  be  performed,  and 
about  2,000  ounces  refined  per  day  in  three  common  melting-furnaces,  between  9  a.  m. 
and  2  p.  m. ;  98  per  cent  of  the  gold  originally  contained  in  the  alloy  operated  on  is 
then  ready  for  delivery.  The  other  2  per  cent,  remains  with  the  chloride  of  silver,  par- 
tially in  the  metallic  state,  and  partly  in  a  state  of  combination  with  chlorine,  and 
probably  silver. 

To  free  the  chloride  of  silver  from  this  combined  gold  (that  mechanically  mixed 
being  eliminated  at  the  same  time)  it  is  melted  in  a  boraxed  white  pot,  with  the  addition 
of  from  8  to  10  per  cent,  of  metallic  silver,  rolled  to  about  ^  inch  thickness.  The 
chloride  of  gold  is,  by  this  means  reduced  at  the  expense  of  the  metallic  silver,  chloride 
of  silver  being  formed;  while  the  liberated  gold  sinks,  and  melts  into  a  button  at  the 
bottom  of  the  pot.  -  As  soon  as  the  whole  is  thoroughly  melted,  the  pot  is  removed 
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from  tlio  furnace,  and  allowed  to  stand  aboitt  ten  minutes,  and  the  still  liquid  chloride 
of  silver  is  then  poured  into  large  iron  molds,  so  as  to  form  slabs  of  a  convenient  thick- 
ness for  tbe  next  operation;  that  is,  its  reduction  to  the  metallic  state. 

After  the  fusion  of  the  chlorides,  a  small  quantity  of  a  curious  spongiform  substance 
adheres  to  the  sides  of  the  crucible  used,  probably  consisting  of  sub-chlorido  of  silver  ;  but 
since  it  always  contains  a  little  gold,  care  has  to  he  taken  in  pouring  off  the  fluid  chlor- 
ides to  prevent  this  auriferous  sponge  from  falling  out  and  mixing  with  them. 

The  fusion  of  the  chlorides  with  metallic  silver  does  not  remove  every  trace  of  gold ; 
hut,  with  proper  care,  the  amount  remaining  in  the  silver  i^roduced  need  not  exceed 
three  parts  in  10,000,  or  about  two  grains  of  gold  in  every  pound  (troy)  of  silver — a 
quantity  too  small  to  pay  for  further  extraction  in  this  colony. 

The  slabs  of  chloride  of  silver  are  reduced  without  difficulty  by  plates  of  wrought 
iron  or  zinc,  in  the  usual  way;  but  my  friend  and  colleague.  Dr.  Leibius,  has  contrived 
a  very  excellent  apparatus  for  this  purpose. 

The  manager  of  the  Bank  of  New  South  Wales  has  kindly  allowed  me  the  use  of  500 
ounces  of  Qiieenslaud  gold  to  illustrate  this  paper.  This  quantity  was  divided  into  two 
nearly  equal  parts ;  one  portion  weighing  248  ounces  was  left  in  its  original  unrefined 
condition,  as  seen  in  the  ingot  on  the  table  ;  the  other  portion  weighing  252  ounces 
was  refined  in  the  manner  described  above,  and  the  resulting  bar  of  fine  gold,  assaying 
995,  is  placed  by  the  unrefined  ingot  for  comparison,  and  the  silver  extracted  weighing 
38.8  ounces,  and  assaying  991.1  lies  beside  it. 

Besides  the  separation  and  recovery  of  the  silver  as  above  described,  another  useful 
end  is  gained  by  this  process. 

A  very  large  proportion  of  the  gold  of  Australia  (more  especially  that  obtained  by 
amalgamation  from  our  quartz-veins)  is  more  or  less  brittle — an  effect  generally  due 
to  the  presence  of  small  quantities  of  lead  or  antimony,  rendering  the  bullion- quite 
unfit  for  coinage  or  manufacture  until  it  has  undergone  some  process  to  render  it 
tough. 

The  methods  usually  employed  for  this  purpose  are  either  fusion  with  niter  and 
borax,  melting  with  oxide  of  copper,  or  the  addition  of  corrosive  sublimate  (bichloride 
of  mercury)  to  the  melted  gold.  The  two  former  of  these  plans  are  troublesome,  from 
the  corrosive  action  they  exert  on  the  crucibles,  and  the  last  (narnel^^,  the  employment 
of  corrosive  sublimate,  Avhich  is  that  usually  adoi)ted)  is  most  objectionable,  from  the 
dense  and  highly  injurious  fnmes  evolved. 

In  Victoria  this  is  regarded  as  so  serious  a  matter  in  a  public  and  sanitary  point  of 
■vieyv,  as  to  have  induced  the  municipal  council  of  Melbourne  to  institute  an  action  at 
law  against  the  Union  Bank  to  compel  them  to  abate  the  nuisance  thus  created  by 
their  gold-melting  establishment.  Tlie  passage  of  chlorine-gas  through  the  melted 
gold  is  found  to  effect  the  complete  tougheuing  of  the  metal  by  the  elimiuation,  as 
volatile  chlorides,  of  the  materials  which  render  it  brittle,  while  the  evolution  of  the 
deleterious  mercurial  fumes  is  avoided. 

In  the  metallurgic  treatment  of  the  precious  metals  some  less  is  always  sustained; 
but  that  incurred  in  the  process  here  described  is  not  found  to  be  excessive. 

The  average  loss  of  gold  in  operating  hitherto  has  been  found  to  amount  to  nineteen 
parts  in  every  100,000  of  alloy  treated,  which  is  considerably  less  than  would  be  met 
with  in  toughening  an  equal  amount  of  gold  with  corrosive  sublimate  in  the  ordinary 
manner. 

The  loss  of  silver  has  amounted  to  240  parts  in  every  100,000  of  alloy  operated  on 
(containing,  originally,  say  10  per  cent,  of  silver.)  There  is  no  doubt  that  a  considerable 
portion  of  both  these  losses  would  be  recovered  on  further  treating- the  pots  and  ashes 
remaining  after  the  operation  ;  and  it  is  foimd  that,  as  manipulatory  skill  is  acquired, 
the  proi)oi'tioual  loss  of  silver  appears  to  be  decreasing.  In  refining  on  the  large  scale, 
gold  containing  10  per  cent,  of  silver,  the  cost  of  the  operation  in  Sydney,  including 
labor  and  the  above  losses  of  gold  aud  silver,  but  exclusive  of  rent  of  premises  and 
superintendence,  is  about  five  farthings  per  ounce,  but  varying  with  the  quantity  of 
silver  present  in  the  alloy  operated  on. 

In  England,  where  hydrochloric  acid  is  a  waste  product  of  the  alkali  works,  and  all 
apparatus  is  cheaper,  the  cost  of  refining  by  this  method  would  be  proportionally  less. 
The  fineness  of  the  gold  produced  by  this  process  varies  from  991  to  997  in  1,000  parts,  the 
average,  as  found  on  a  refinage  of  many  thousand  ounces,  being  993.5,  or  23  carats,  3f 
grains.  The  remaining  6^  thousanths  are  silver ;  and  this  compares  favorably  with  any 
of  the  previously  known  practical  processes,  none  of  which  leave  less  silver  than  this 
in  the  resulting  fine  gold. 

If  the  refined  gold  be  snbjected  to  a  ?'e-refinage  by  chlorine,  the  amount  of  silver  left 
in  it  can  be  reduced  to  0.2  per  cent.,  just  as  in  the  refinage  by  the  ordinary  sulphuric 
acid  process,  the  same  result  can  be  obtained  by  subjectiug  the  refined  gold  to  a  fur- 
ther refinage  with  bisulphate  of  potash.  For  practical  working,  however,  this  would 
probably  never  be  attenqrted. 

The  silver  resulting  from  this  method  of  refining  is  tough,  but  its  quality  varies 
somewhat  according  to  the  gold  originally  operated  on  ;  if  the  alloy  treated  contains 
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much  copper,  the  greater  part  of  this  remains  with  the  resulting  silver,  but  the  other 
metals  are  nearly  all  eliminated. 

The  fineness  of  the  silver  hitherto  obtained  has  varied  from  918.2  to  992.0  in  1,000 
parts,  the  average  being  935.6.  Analysis  of  the  silver  resulting  from  the  refinage  of 
gold  known  originally  to  have  contained,  amongst  the  base  metals  in  the  alloy,  cop- 
per, lead,  antimony,  arsenic,  and  iron,,gave  the  following  result : — 

Silver... • 972.3 

Copper 25.0 

Gold 2.7 

Zinc  and  iron traces 


1,000.0 


A  very  extended  series  of  experiments  have  been  made  at  the  Sydney  Branch  of  the 
the  Royal  Mint  to  test  the  value  of  this  process  ;  and  the  result  has  been  (as  mentioned 
by  the  honorable  the  Colonial  Treasurer,  in  his  speech  on  the  Budget,  October  14th, 
1869)  that  "  active  steps  are  now  being  taken  to  bring  the  system  into  operation"  into 
that  establishment. 

I  have  already,  in  the  paper  read  before  the  Chemical  Society,  acknowledged  the  obli- 
gation I  feel  uncler  to  my  brother  officers,  Mr.  Robert  Hunt  and  Dr.  Leibius,  for  their  kind 
help  and  encouragement  in  j)erfecting  this  j)rocess  of  refining ;  but  my  especial  thanks 
are  also  due  to  Professor  Smith,  of  the  Sydney  University,  who,  in  the  kindest  manner, 
placed  his  laboratory  at  my  disposal,  to  assist  me  in  this  matter,  and  also  to  Dr.  Thomp- 
son and  Mr.  Edward  Hill  for  their  valuable  and  friendly  help. 

In. a  paper  subsequently  read  before  the  same  society,  Dr.  A.  Leibius, 
Assay er  to  the  Sydney  Branch  of  the  Koyal  Mint,  described  as  follows  a 
new  apparatus  for  reducing  the  chloride  of  silver,  which  is  employed  in 
connection  with  the  foregoing  method. 

In  the  refinage  of  gold  bullion  by  Miller's  new  chlorine  process,  the  silver  contained 
in  the  alloy  thus  treated  is  eliminated  from  the  latter  in  the  state  of  argentic  chloride, 
which,  by  a  subsequent  process,  is  reduced  to  metallic  silver. 

This  reduction  has  always  been  effected  in  the  usual  manner,  viz,  by  placing  the 
elabs  of  fused  argentic  chloride  between  plates  of  wrought  iron  or  zmc,  with  the  addi- 
tion of  acidulated  water.  Although  a  perfect  reduction  to  metallic  silver  has  always 
been  achieved,  yet  it  required  a  considerable  amount  of  time  and  manijiulation,  since 
the  thick  slabs  of  fused  argentic  chloride  were,  after  two  or  three  days,  only  partially 
converted  into  metallic  silver,  and  had  to  be  rearranged  in  order  to  expedite  their 
complete  reduction.  Such  manipulations,  however,  were  not  only  found  to  be  very 
objectionable  on  account  of  the  time  they  required,  but  more  so  on  account  of  the  very 
disagreeable  work  which  they  caused  to  the  operator.  The  reduced  spongy  silver  was 
broken  up,  by  hand,  into  small  pieces,  in  order  to  ascertain  its  complete  reduction,  and 
was  then  boiled  in  acidulated  water  to  free  it  from  iron  or  zinc. 

It  remained,  therefore,  a  desideratum  to  effect  the  reduction  of  the  fused  masses  of 
argentic  chloride  in  a  manner  which  would  at  the  same  time  be  quicker  in  its  execu- 
tion, and  also  obviate  the  just-alluded-to  manipulations. 

In  1868,  Messrs.  De  la  Rue  and  Hugo  Miller,  in  London,  constructed  a  galvanic 
battery,  one  pole  of  which  consisted  of  fused  argentic  chloride  the  thickness  of  a 
goose-quill,  the  other  pole  of  cylinders  of  zinc.  Adopting  this  principle,  I  have  en- 
deavored to  construct  an  apparatus  ■which  should  fulfill  the  requirements  before 
referred  to.  ' 

After  operating  successfully  with  a  small  model  which  allows  the  reduction  of  about 
250  ounces  of  argentic  chloride  in  one  operation,  I  have,  with  slight  modilications,  con- 
structed an  apparatus  which  will  reduce  from  1,400  to  1,500  ounces  of  argentic  chloride 
in  twenty-four  hours.    The  apparatus  and  its  dimensions  are  as  follows : 

Two  thick  boards,  15  inches  long,  are  joined  together  on  both  ends  by  three  strong 
battens,  so  as  to  form  an  open  box  without  a  bottom,  13  inches  long  by  14  inches  wide, 
and  15  inches  high,  (inside  measurement.)  The  two  boards  forming  the  length  of  the 
box  or  frame  contain  seven  vertical  grooves,  -}  inch  wide,  and  i  inch  deep,  at  intervals 
of  1^  inches  from  each  other.  These  grooves  are  cut  down  to  a  length  of  12  inches, 
leaving  3  inches  of  each  board  forming  the  legs  of  the  frame. 

At  the  termination  of  these  grooves  passes  horizontally  a  narrow  slit,  i  inch  deep, 
and  along  the  whole  length  of  each  board,  into  which  a  strip  of  metallic  silver,  |  inch 
wide,  and  the  thickness  of  about  a  threepenny-piece,  is  tightly  fixed,  projecting  on 
one  side  of  the  frame  about  18  inches  beyond  each  board. 

The  seven  grooves  already  alluded  to  are  for  holding  zinc  plates,  i  inch  thick,  14 
inches  long,  and  12  inches  high,  which  rest  on  both  sides  on  the  strips  of  silver,  which, 
as  just  described,  are  jammed  horizontally  into  the  sides  of  the  two  boards.  A  connec- 
tion is  thus  established  between  the  seven  zinc  plates  and  these  strips  of  silver. 
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The  second  part  of  tlie  apparatna  consists  of  a  "wooden  frame,  cnt  out  of  a  solid 
board  1  inch  thick,  and  supphed  with  two  large  iron  handles.  This  frame  is  the  same 
length  as  the  box  holding  the  zinc  plates,  bnt  3  inches  narrower.  It  contains  on  each 
Bide,  parallel  to  the  direction  of  the  zinc  plates,  twelve  slits  i  inch  long,  which  hold 
silver  bands  -J  inch  broad,  and  the  thickness  of  a  threepenny-piece.  These  silver  bands 
are  passed  through  the  slits  in  the  board,  so  as  to  form  on  each  side  of  it  six  loops,  114- 
inches  in  length,  and  -^  inch  wide.  The  six  loops  on  one  side  are  exactlj^  opposite  to 
those  on  the  other  side  of  the  board,  at  a  distance  of  about  9  inches.  They  are  intended 
to  hold  the  slabs  of  argentic  chloride,  which  are  12  inches  long,  10  inches  high,  and 
about  f  inch  thick,  and  are  put  through  these  loops  lengthwise,  x^rojectiug  on  each  end 
about  1  inch  beyond  the  silver  bands. 

The  whole  frame  holds,  as  before  stated,  six  of  these  slabs  of  argentic  chloride, 
which  are  placed  between  the  six  spaces  formed  by  the  seven  zinc  plates,  from  which 
latter  they  are  about  J  inch  apart  on  each  side. 

The  projecting  horizontal  strips  of  silver  jammed  into  the  sides  of  the  lower  frame 
are  then  connected  wdth  the  ends  of  the  silver  forming  the  loops  in  which  the  argentic 
chloride  is  suspended;  and  the  whole  apparatus  thus  charged  is  placed  in  a  tub  fdled 
with  water.  After  a  short  time,  galvanic  action  is  discernible  ;  the  liquid  gets 
gradually  warmer,  and  a  strong  galvanic  current  is  observed.  After  about  twenty- 
four  hours,  the  action  has  nearly  ceased,  and  the  whole  argentic  chloride  is  found  to  bo 
completely  reduced  to  metallic  silver,  which  retains  iu  the  silver  loops  the  same  shape, 
and  outwardly  also,  nearly  the  same  appearance  as  when  first  introduced  as  argentic 
chloride.  The  latter  contains  always  more  or  less  chloride  of  copper,  (eliminated, 
together  with  the  silver  during  the  operation  of  refinage  by  chlorine.)  which  is  reduced 
together  with  the  chloride  of  silver ;  in  fact,  this  soluble  chloride  of  copper  helps  to 
act  as  an  exciting  liquor  for  the  battery.  In  the  first  experiments,  a  weak  solution  of 
salt  (chloride  of  sodium)  was  used  as  exciting  liquor;  but  it  was  fouud  that  this 
could  be  dispensed  with,  and  only  common  water  used,  (the  action,  however,  is,  in  this 
case,  a  little  retarded  and  does  not  become  powerful  until  about  two  hours  after  the 
battery  is  sets)  By  using  a  i)artofthe  resulting  liquor  from  a  previous  reduction  of 
argentic  chloride,  and  which  contains  chloride  of  zinc,  it  has  been  found  that  the 
galvanic  action  sets  in  very  rapidly,  and  accelerates  thereby  the  completion  of  the 
reduction. 

No  acid  is  used ;  and,  therefore,  the  amount  of  zinc  used  in  each  reduction  has  in- 
variably been  fouud  to  be  almost  the  theoretical  quantity  required  to  combine  the 
chlorine  of  the  argentic  chloride  treated  Avith  the  metallic  zinc,  in  order  to  form 
chloride  of  zinc. 

The  quantity  of  metallic  zinc  thus  used  was  always  from  24  to  25  per  cent,  of  the 
weight  of  the  argentic  chloride  reduced. 

The  reduced  silver  is  boiled  out  in  acidulated  water,  in  order  to  remove  the  basic 
and  oxy-chlorides,  and  finally  in  pure  water,  while  still  suspended  in  the  silver  loopn. 
As  soon  as  it  is  taken  oft'  the  last  boiling,  it  is  immediately  ready  for  the  melting  pot, 
since  the  heat  from  the  boiling  water  dries  the  porous  mass  of  silver  sufficiently  to 
allow  of  its  immediate  melting.  The  seven  zinc  plates,  when  first  used,  weigh  about 
140  x^ounds  avoirdupois  ;  the  six  slabs  of  argentic  chloride,  of  the  dimensions  already 
given,  weigh  about  1,400  ounces  troy. 

The  zinc  plates  are  used  over  again,  until  too  thin  for  that  pttrpose,  when  they  are 
remelted,  and  cast  into  new  plates.  It  has  been  found  that  the  quantity  of  zinc  used 
is  little,  if  at  all,  increased  by  prolonging  the  time  of  connection  with  the  silver  plates 
after  the  reduction  is  completed  ;  the  whole  apparatus,  when  once  set  iu  operation, 
can  therefore  be  left  to  itself  until  it  is  found  convenient  to  melt  the  reduced  silver. 

While  this  apparatus  reduces  the  argei^ic  chloride  much  quicker  than  if  the  latter 
is  simply  placed  in  contact  with  zinc  or  Iron  plates,  it  obviates  any  handling  of  the 
argentic  chloride  from  the  time  the  latter  has  been  placed  in  the  silver  loops  until  the 
reduced  silver  is  ready  for  the  melting-pot— advantages  which  have  been  fully 
appreciated  by  those  who  formerly  had  to  resort  to  tedious  and  disagreeable  manipula- 
tions. 
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CHAPTEE    XVI. 
SMELTING  SILVEE  OSES. 

The  base  metals  used  for  tlie  extraction  of  silver  from  its  ores  by  smelt- 
ing are  lead  and  copper,  and  the  different  methods  employed  may  be 
accordingly  classified  under  the  general  headings  of  "  extraction  by 
means  of  lead,"'  and  "extraction  by  means  of  copper."  The  latter  is  as 
yet  not  in  operation  in  the  United  States,  and  I  therefore  pass  over  this 
subject  for  the  present.  The  extraction  of  silver  from  its  ores  by  means 
of  lead  has,  on  the  contrary,  assumed  such  proportions  in  the  West  during 
the  last  year,  that  a  discussion  of  this  business  at  the  present  time  seems 
important.  Although  it  is  here  impracticable  to  go  into  the  details  of  all 
the  different  processes  in  use  in  various  parts  of  the  world,  I  may  still  hope 
to  do  some  good  by  dwelling  especially  on  those  evidently  suited  best 
for  the  conditions  under  which  the  extraction  of  silver  by  smelting  may 
be  most  economically  carried  on  in  our  western  mining  districts. 

Silver  extraction  by  means  of  lead  is  classified  according  to  the  shape 
of  the  furnaces  used  for  the  purpose.    Thus  we  have : 

I.  Smelting  in  the  open  hearth  ; 

II.  Smelting  in  reverberatory  furnaces  ,•  and 

III.  Smelting  in  shaft  furnaces. 

All  these  processes  have  one  common  purpose,  the  reduction  of  the 
lead  to  the  metallic  state  and  the  concentration  of  the  metallic  silver  in 
it ;  but  the  chemical  reactions  by  which  this  is  accomplisbed  often  differ 
greatly,  and  the  efficiency  of  each  method  varies  with  local  circumstances. 
To  know  therefore  the  reactions,  and  to  weigh  the  circumstances  in  their 
economical  bearings,  is  the  first  duty  of  those  who  wish  to  select  a  pro- 
cess for  a  particular  locality. 

I.   SMELTING  IN  THE   OPEN  HEARTH. 

This  method  is  the  oldest  and  simplest;  and  up  to  the  present  day 
very  few  improvements  have  been  made  in  its  original  features.  It 
has  been  and  is  still  employed  principally  in  the  United  States,  and  in 
Scotland  and  the  north  of  England.  The  process  as  practiced  in  the 
American  hearth  is  distinguished-  from  the  method  followed  in  England 
and  Scotland,  chiefly  by  the  employyient  of  hot  blast  in  smelting  very 
pure  raw  ores.  The  ores  smelted  in  the  Scotch  hearth  must  likewise  be 
free  from  silica,  but  not  necessarily  from  other  gangue.  They  are  i3re- 
pared  for  smelting  by  roasting  in  reverberatories,  and  the  blast  employed 
in  smelting  is  cold.  In  both  processes,  inferior  kinds  of  fuel,  such  as 
wood,  peat,  &c.,  can  be  used.  •  The  first  condition  of  the  economical  use 
of  the  hearth  in  smelting  lead  ores  or  a  mixture  of  these  with  silver  ores 
is  therefoie  purity  of  ore,  especially  absence  of  silica  and  of  foreign 
sulphureted  metals.  The  ore  ought  to  be  in  the  form  of  pieces,  not 
crushed.  If  brought  to  the  smelting- works  in  the  latter  condition,  it 
ought  to  be  agglomerated  in  reverberatories  beibre  it  is  smelted  in  the 
hearth,  but  if  this  has  to  be  done  it  would  be  really  more  economical  to 
finish  the  smelting  process  also  in  the  reverberatory. 

The  above  conditions  being  primarily  requisite  for  successful  smelting 
in  the  hearth,  and  a  large  loss  of  both  lead  and  silver  by  volatilization 
being  certain,  unless  a  very  extensive  and  costly  system,  of  condensing 
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chambers  or  canals  is  connected  with  the  work,  it  is  evident  that,  for 
these  reasons  alone,  (though  others  might  be  adduced,)  this  method  can- 
not come  into  use  economically  in  the  western  mining  districts.  The 
ores  there,  though  often  rich  in  silver,  are  rarely  free  from  siliceous 
gangue,  foreign  sulphurets,  and  autimoniurets ;  and  dressing  is  preveiited 
in  some  localities  by  the  scarcity  of  water,  and  in  nearly  all  of  them 
at  present  by  the  high  price  of  labor.  Besides,  it  is  extremely  difficult 
to  dress  rich  silver  ores  without  incurring- an  enormous  loss  of  the  pre- 
cious metal. 

It  is  therefore  useless  at  the  present  time  to  dwell  upon  the  process 
of  smelting  argentiferous  lead  ores  in  the  open  hearth ;  and  I  refer  those 
who  may  wish  to  inform  themselves  more  fully  on  this  head  to  the  ex- 
cellent metallurgy  of  Professor  Kerl,  which  has  of  late  been  made  acces- 
sible to  American  readers  by  the  translation  of  Messrs.  Crookes  and 
Eoehrig. 

II.   SSIELTING  IN  EEVEEBERATOEY  FURNACES. 

The  application  of  the  reverberatory  furnace  to  lead  smelting  is  limited 
by  many  conditions  similar  to  those  enumerated  in  the  preceding  para- 
graph. 

There  are  two  processes  in  use,  which  are  executed  in  the  reverbera- 
tory: the  roasting  and  reducing,  and  the  roasting  and  precipitating  pro- 
cess. Foremost  as  a  condition  for  the  economical  employment  of  the 
roasting  and  reducing  process  is  the  absence,  to  a  certain  extent,  of 
siliceous  or  argillaceous  gangue.  Whenever  the  ore  contains  more  than 
4  per  cent,  of  these  substances,  or  less  than  58  per  cent,  of  lead,  this 
process  cannot  be  executed  satisfactorily  any  longer,  because  silicate  of 
lead  is  formed,  which  is  hard  to  reduce.  Moreover  the  process  permits 
the  presence  of  lime,  heavy  spar,  zincbieude,  and  other  foreign  sulphurets 
iu  small  quantities  only. 

An  important  drawback  in  the  employment  of  the  reverberatory  pro- 
cesses is  also  the  ijroportionately  large  quantity  of  fuel  required,  and  in 
this  country  the  item  of  labor,  which  is  larger  in  proportion  to  the  pro- 
duction than  in  shaft-furnace  smelting.  The  loss  of  copper  and  the 
deterioration  of  the  lead  by  the  same  metal  is  another  objection. 

As  mentioned  above,  there  are  two  reverberatory  processes  in  use,  the 
roasting  and  reducing,  and  the  roasting  and  precipitating  process.  These 
are  again  carried  out  in  various  localities  in  a  somewhat  diiierent  manner, 
the  deviations  consisting  principally  iua  slower  or  quicker  roasting  and 
reducing,  or  the  employment  of  a  lower  or  higher  temperature. 

'  Boasting  and  reducing  processes. 

Carintliian ]}roeess. — It  is  the  object  of  this  process*  to  accomplish,  at 
the  lowest  possible  temperature,  the  reduction  of  a  maximum  percent- 
age of  very  pure  lead  and  the  formation  of  a  poor  slag,  which  may  be 
thrown  away ;  but  this  is  only  possible  with  very  pure  ores,  and  in- 
volves, moreover,  a  small  production,  as  well  as  a  great  expenditure  of 
time,  fuel,  and  labor.  fSuccess  is,  therefore,  the  more  probable,  the  purer 
the  ores  and  the  cheaper  fuel  and  labor.  The  process  consists  in  a 
roasting  of  the  galena  at  a  gradually  increasing  temperature.  During 
the  first  period  oxide  of  lead  and  sulphate  of  lead  are  formed  in  suHi-. 
cient  quantity  to  make  a  reduction  of  the  larger  jxirt  of  the  lead  to  the 
metallic  state  possible  by  their  action  on  uuclecoiuposed  galena  in  the 

^  KerFs  Huttenliundc,  vol.  ii,  p.  51. 
H.  Ex.  10 28 
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second  period.  To  facilitate  tlie  second  reaction,  the  temperature  is  in- 
creased and  tlie  ore  is  frequently  turned.  The  following  are  the  reac- 
tions :  PbS  +  2  PbO  =  3  Pb  -|-  SO2  and  PbS  +  PbO,S03  =  2  Pb  +  2SO2. 
Part  of  the  galena  is  changed  to  sub-sulphide  of  lead,  Pb2S,  which  is 
also  reduced  to  metallic  lead  by  the  oxides  formed  in  the  furnace.*  To 
lessen  the  loss  of  lead  by  volatilization,  the  metal  reduced  first  at  low 
temperature  is  allowed  to  run  immediately  down  the  inclined  floor,  and 
out  of  the  furnace.  It  is  of  great  purity.  By  a  continued  stirring  and 
turning  of  the  charge  the  opportunity  to  oxidize  is  given  to  new  parti- 
cles of  galena,  and  by  the  reaction  of  the  oxides  on  the  sulphides  more 
metal  is  continually  reduced.  Thus  the  galena  is  more  and  more  de- 
composed until  finally  a  point  is  reached,  when  the  charge  consists,  for 
the  greatest  part,  of  oxide  and  sulphate  of  lead,  together  w-ith  small 
quantities  of  oxy-sulphuret  of  lead,  a  mixture,  from  which  no  more 
metal  is  reduced.  Then  the  third  x)eriod  commences,  that  of  the  "  lead- 
pressing,"  i.  e.,  the  working  of  the  remaining  doughy  mass  at  a  higher 
temperature  after  mixing  small  coal  with  it.  Hereby  the  free  oxide  of 
lead,  and  that  contained  in  the  oxy-sulphuret,  are  reduced,  and  the  sul- 
phide of  lead  freed  from  the  latter,  as  well  as  that  now  formed  from  the 
sulphate,  is  changed  by  an  excess  of  oxide  into  metallic  lead,  so  that  at 
last  a  proportionally  small  quantity  of  slag,  poor  in  lead,  remains  in 
the  furnace.  When,  however,  galena  rich  in  silver  is  worked,  the  slags 
retain  a  great  deal  of  that  metal  on  account  of  the  sulphur  contained  in 
them,  and  the  great  affinity  of  silver  for  it.  It  is  thus  clear  that  only 
ores  containing  little  silver  should  be  worked  by  this  process. 

The  lead  obtained  in  the  last  period  of  the  process,  at  a  high  tempera- 
ture, is  less  pure  than  that  reduced  in  the  earlier  period,  because  other 
oxides  of  metals,  which  are  usually  iDresent,  are  easier  reduced  in  a  high 
temj)erature.  In  order  to  refine  this  impure  lead  it  is  remelted  at  a  low 
temperature  in  the  reverberatory. 

The  following  remarks  on  the  Carinthian  process  are  from  an  article 
by  Professor  M.  L.  Gruner,  of  Paris,  republished  in  the  Berg  und  Hiit- 
tenmannische  Zeitung : 

Ores  containing  little  blende  and  carbonate  of  lime  are  treated  at  a 
slowly-increasing  temperature,  and  a  very  pure  lead  is  obtained,  while 
a  maximum  yield  is  secured ;  but  the  amount  of  fuel  used  is  very  large. 
The  lower  the  percentage  of  metal  in  the  ore  the  larger  the  loss  of  lead. 
"While  with  ores  containing  82  per  cent,  the  smelters  are  permitted  to 
lose  2  per  cent.,  the  loss  from  ores  containing  58  per  cent,  is  often  14  per 
cent,  of  the  metal. 

The  Carinthian  process  is  especially  characterized  by  its  long  dura- 
tion, (210  kilograms,  402.9G  pounds  avoirdupois,  of  ore  are  smelted  ir^^en 
to  twelve  hours,)  which  is  principally  caused  by  the  feature  that  the  air 
can  only  get  in  contact  with  the  ore  by  passing  through  the  grate.  For 
this  reason  the  use  of  wood  is  more  favorable  than  that  of  coal.  In  other 
smelting- works,  as,  for  instance,  at  Nouvelle  Montague,  near  Engis,  in 
Belgium,  where  stone-coal  is  used  as  fuel,  air  is  therefore  permitted  to 
enter  the  smelting-roora  through  canals  lying  in  the  fire-bridge  along  its 
entire  length.  It  would  be  a  decided  improvement  on  the  Carinthian 
process  if  the  so-called  period  of  pressing  were  shortened  to  two  or  three 
operations,  and  the  remaiuing  slag  were  then  smelted  in  shaft-furnaces. 
This  is  done  at  Nonvelle  Montague. .  Charges  of  from  550  to  600  kilo- 
grams, equal  1212.5  to  1322.7  pounds  avoirdupois,  are  treated  in  a  reverb- 
eratory heated  with  stone-coal,  which  has  a  sumj)  under  the  flue  for  the 

*  Plattuer,  Berg  imd  HiittenmiLnnisclie  Zeitung,  1854,  p.  22. 
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reception  of  tlie  lead.  At  tlie  end  of  the  "  stirring  "  period  some  stone- 
coal  is  mixed  with  the  rich  remaining  ore  ;  its  contents  in  lead  are  then 
reduced  to  25  to  30  per  cent.,  and  the  reduction  of  the  remainder  ia  ef- 
fected in  a  shaft-furnace.  The  ore  is  spread  in  a  reverberatory  in  a 
deeper  layer  than  in  other  works,  and  by  virtue  of  the  higher  tempera- 
ture the  process  is  finished  in  less  time.  To  save  fuel,  double  fur- 
naces, (with  two  hearths,  one  above  the  other,)  have  been  tried  in 
Carinthia,  but  they  have  not  been  permanently  introduced,  because  the 
work  was  inconvenient,  and  repairs  became  frequently  necessary.  It 
would  have  been  better  to  build  the  hearths  side  by  side  on  different 
levels,  and  to  connect  the  lower  one,  to  which  the  grate  is  attached, 
with  the  upper  one  opposite  the  grate  by  a  side-canal,  opposite  the  en- 
trance of  which  the  upper  one  should  have  its  working-door.  On  the 
upper  hearth,  which  should  have  a  slightly-inclined  floor,  the  roasting 
would  be  done,  while  the  lower  one  would  be  destined  for  the  periods 
of  "stirring"  and  "pressing."  The  transfer  of  the  ore  from  the  upper 
to  the  lower  hearth  would  have  to  be  effected  by  a  door,  w^hicli  could  be 
closed  at  will,  located  opposite  the  connecting  canal  on  the  upper  hearth. 
Such  an  arrangement  would  have  been  preferable  to  the  return  to  the 
old  furnace,  especially  if  the  rich  remaining  slag  taken  out  after  a  short- 
ened "pressing"  period,  had  been  smelted  in  a  shaft-furnace. 

The  French  x^rocess. — This  process*  is  based  on  the  fact  that  galena, 
when  roasted  for  a  longtime  at  a  low  and  gradually-increasing  tempera- 
ture, is  x)rincipally  changed  into  sulphate  of  lead  and  less  into  oxide ; 
a;ud  that  if  at  a  certain  period  the  roasting  is  interrupted  while  there  is 
yet  some  undecomposed  galena  present  with  a  preponderating  mass  of 
sulphate,  and  the  temperature  is  then  increased,  without  reaching  the 
smelting  point,  the  constituents  of  the  charge  decompose  each  other  in 
such  a  way  that,  with  but  a  trifling  reduction  of  metal,  oxide  of  lead  is 
principally  formed,  while  sulphurous  acid  escapes.  The  oxide  of  lead 
is  then  easily  reduced  by  treating  it  with  charcoal. 

Pb  S  +  3PbO,S03  =  4Pb  O  +  4SO2 
4Pb  O  +  4C  =  4Pb  -f  4C0. 
If,  besides  the  oxide  of  lead,  sulphate  should  be  present  it  also  will  be 
decomposed  by  the  charcoal.  According  to  Gay-Lussac  t,  when  an  ex- 
cess of  carbon  is  present,  the  sulphate  is  changed  into  sulphide  of  lead 
while  carbonic  acid  escapes.  Vv^hen  equal  equivalents  of  sulphate  and 
carbon  are  present  at  a  low  temperature,  carbonic  acid  is  developed  and 
only  half  of  the  sulphate  of  lead  is  changed  into  sulphide  (2PbO,S03 
-l-20  =  PbO,SO3+PbS-f2CO2).  When  the  temperature  is  increased 
to  a  glowing  heat,  the  sulpbate  and  sulphide  of  lead  mutually  react  so 
that  metallic  lead  and  sulphurous  acid  result.  When  two  equivalents 
of  carbon  are  brought  together  with  four  equivalents  of  sulphate  of 
lead  one  equivalent  of  sulphide  is  first  originated  at  a  moderate  glowing 
heat,  (4  PbO,SO3+20  =  3  PbO,S03  +  Pb  S  +2CO2,)  which  at  an  in- 
creased temperature  is  changed  by  the  action  of  the  three  equivalents 
of  sulphate  of  lead  into  sulphurous  acid  and  oxide  of  lead,  (3  PbO, 
SOs+PbS  =4PbO+4S02). 

This  process  was  originated  and  for  some  time  operated  at  Alberts- 
ville  and  Poullaouen,  in  Brittany,  and  is  at  present  yet  in  use  in  several 
other  European  establishments.  By  it  ores  can  be  worked  which  con- 
tain some  silica,  because  at  the  low  temperature  used  in  roasting,  a  sili- 
cate of  lead  is  not  so  easily  formed.  But  this  is  no  longer  true  when  the 
contents  of  silica  exceed  five  per  cent.    In  that  case  much  lead  passes 

^  Kerl's  Hiittenkunde,  vol.  ii,  page  78. 
Erdmanu's  Journal  iiir  pralktische  Chemie,  xi,  68. 
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into  the  slag.  A  percentage  of  zinc-blende  in  tlie  ore  acts  favorably 
because  the  zinc  forms  with  the  silica  a  stiff  slag  which  prevents  sinter 
iug.  As  in  the  Oarinthian  process,  the  ore  is  exhausted  as  much  as 
possible  in  the  last  or  hottest  period  ;  but  this  occasions  a  loss  of  lead, 
as  well  as  an  imx)urer  i)roduct,  so  that  smelting  of  the  residue  in  the 
shaft-furnace  would  be  more  advantageous.  Comparing  the  capacity 
of  charge  of  the  Carinthian  furnace  with  that  of  the  French,  shows  the 
latter  to  have  a  smaller  production,  a  charge  of  1,200  to  1,300  kilo- 
grams, (2ti45.5  to  286G  pounds  avoirdupois,)  in  a  hearth  with  sumj) 
from  4  to  5  meters  square,  consuming  fifteen  to  sixteen  hours.  The 
reverberatory  being  larger  than  the  Carintbiau,  somewhat  less  fuel  is 
used,  but  this  advantage  disappears  if  double  furnaces  are  emploj^ed  in 
the  latter  process. 

The  Unglish  process. — The  principal  object  of  the  English  modification 
of  the  reverberatory  process  is  to*reach  the  greatest  possible  production  ; 
and  therefore  larger  furnaces  with  three  working-doors  on  each  side, 
stone-coal  as  fuel,  and  higher  temperatures  are  employed.  This  causes 
a  copious  formation  of  oxysulphuret  of  lead,  and  especially  if  silica  is 
present,  even  in  very  small  quantities,  much  rich  slag  remains  in  the 
last  period,  from  which  the  lead  and  silver  have  to  be  extracted 
in  a  subsequent  smelting  in  a  shaft-furnace.  On  account  of  the  high 
temperature  emploj'ed  in  the  reverberatory,  a  great  deal  of  lead  and  sil- 
ver is  volatilized  and  much  of  this  is  lost,  although  very  extensive  sys- 
tems of  condensation  chambers  are  attached  to  the  furnaces.  If  carbon- 
ate of  lime  is  present  in  ores  rich  in  silver,  they  may  be  smelted  by  this 
process  without  serious  loss,  as  the  presence  'of  the  lime  prevents  the 
passage  of  silver  into  the  slags  by  decomposing  the  sulphide,  and  per- 
mitting the  metallic  lead  to  take  up  the  silver.  If  it  is  not  present, 
burned  lime  is  added  during  the  process.  Professor  Kerl  (Hiitteukunde, 
vol.  2,  page  62,)  gives  the  following  theory  in  regard  to  the  reactions  in 
this  process : 

The  normal  proceeding  consists  in  roasting  considerable  quantities  of 
galena  at  a  quickly-increasing  temperature,  in  less  time  than  in  the  Car- 
inthian process,  so  that  in  x)roportion  to  the  undecomposed  galena  the 
quantity  of  oxides  formed  is  less  than  in  the  method  just  mentioned.  If 
the  charge,  when  in  this  condition,  is  exposed  to  a  still  higher  tempera- 
ture, metallic  lead  and  subsulphide  of  lead  are  formed  by  the  action  of 
the  oxides  on  the  sulphides:  2PbS+PbO,S03=Pb+Pb2S+2S03.  If 
the  temperature  is  decreased  when  no  more  lead  results,  the  subsulphide 
of  lead,  (containing  92.8  per  cent,  of  lead,  and  7.2  per  cent,  of  sulphur,) 
which  is  homogeneous  at  a  high  temx)erature,  but  not  when  at  a  lieat 
when  the  mass  becomes  doughy,  is  decomposed  into  sulphide  of  lead 
and  metallic  lead.  If,  during  this  cooling,  air  is  permitted  to  enter  the 
furnace,  a  part  of  the  sulphide  of  lead  is  oxidized,  and  in  a  subsequent 
higher  temperature  more  metallic  lead  is  reduced.  The  process  aims  to 
extract  as  much  lead  as  possible  by  repeating  these  reactions  several 
times  I  but  a  point  is  finally  reached  where  the  increased  temperature 
causes  the  whole  mass  to  melt,  and  then  oxysulphuret  is  formed,  which 
requires  a  repeated  addition  of  lime  and  access  of  air  to  make  its  decom- 
position possible.  When  by  this  last  resort  no  more  lead  can  be  ex- 
tracted, the  residue  must  be  smelted  in  a  shaft-furnace. 

The  consumption  of  fuel  in  the  English  process  is  very  large,  surpass- 
ing even  that  in  the  Oarinthian  furnace ;  the  cost  of  labor  is  propor- 
tionally less,  but  there  is  a  larger  loss  of  lead,  by  reason  of  the  high 
temperarure  employed.  The  process  would  be  far  more  economical 
if  the  first  roasting  were  conducted  slowly  and  at  a  very  low  heat. 


METALLUEGICAL   PROCESSES.  437 

After  comparing  the  three  roasting  and  reducing  reverberatory  ]iro- 
cesses  above  described,  Professor  M.  L.  Grimer  gives  the  following 
resume : 

It  is  clear  that  the  form  of  the  reverberatory  has  less  influence  on  the 
success  of  the  process  than  the  mode  of  working.  If,  in  any  of  the 
furnaces,  the  work  is  conducted  quickly  and  at  too  high  a  temperature, 
the  losses  are  large ;  but  if  the  roasting  is  conducted  slowly,  at  a  low 
red-heat,  and  the  temperature  is  increased  in  the  second  period,  just 
when  the  correct  proportion  of  sulphuretted  and  oxidized  matter  has 
been  reached,  the  most  complete  extraction  of  the  lead  and  silver  is 
secured ;  and  this  can  be  accomplished  in  any  of  the  reverberatories  in 
use  in  either  of  the  three  processes.  It  is  most  advisable  to  extract  the 
lead  from  the  ore  in  the  reverberatory  to  wdthin  35  to  40  per  cent.,  and 
for  this  purpose  the  large  English  reverberatories  are  more  economical 
than  the  small  Carinthian.  A  nun^ber  of  working-doors  on  the  two 
long  sides  of  the  furnace  is  advantageous ;  but  the  arrangement  of  two 
fireplaces,  as  in  the  Belgian  modification  of  the  English  furnace,  is  not 
advisable,  because  the  temperature  will  thereby  too  easily  transgress 
the  proper  limits.  A  sump  fqr  the  reception  of  the  lead  in  side  the  fur- 
nace is  best  placed  in  the  coolest  place.  The  diiferent  furnaces  can 
work  up  the  following  quantities  of  ore,  containing  from  70  to  80  per 
cent,  of  lead,  during  the  year,  (three  hundred  working  days:) 

Tons. 

Common  single  Carinthian  furnace 150 

Single  Carinthian  furnace  with  air-canals  in  the  fire- 
bridge   350  to  400 

French  double  furnace - 1, 000  to  1, 200 

English  furnace 1, 000  to  1,  400 

2.  Boasting  and  precqjitating  /menaces. — There  are  tw^o  processes  of 
this  kind.  The  one,  as  practiced  in  Vienne,  France,  is  based  on  the 
fact  that  iron  and  galena,  when  mixed  and  exposed  quickly  in  a  rever- 
beratory to  such  a  heat  that  the  mass  begins  to  sinter,  and  kept  for 
some  time  at  that  temperature  with  continual  stirring,  react,  so  that 
the  iron  graduallj'-  disappears  by  taking  up  the  sulphur  from  the  galena 
and  forming  a  matte,  while  the  greater  part  of  the  lead  remains  in  a 
metallic  state.  If  this  mass  is  then  smelted  by  increasing  the  heat,  and 
I)ermitted  to  ran  into  a  sump,  the  different  constituents  separate  them- 
selves by  their  specific  gravity,  the  lead  going  to  the  bottom,  while  the 
matte,  which  contains,  besides  the  iron,  other  metals  and  some  lead, 
remains  on  top  of  the  lead  and  below  the  slag.  The  lead  contains, 
nearly  always,  some  metallic  iron,*  which  must  be  removed  by  a  slow 
remelting.  The  matte  and  slag,  if  not  argentiferous,  are  thrown  away, 
as  the  first  generally  contains  not  more  than  from  G  to  12,  and  the  latter 
from  4  to  6  per  cent,  of  lead,  which  would  not  pay  for  extraction  by  a 
separate  process.  If  silver  ores  are  smelted  by  this  process,  by  far  the 
most  of  the  silver  will  follow  the  sulphur  into  the  matte,  from  which  it 
will  have  to  be  extracted  by  further  and  expensive  treatment.  For  this 
reason  the  method  is  not  adapted  for  the  western  mining  districts,  to 
say  nothing  of  the  impracticability  of  obtaining  metallic  iron,  of  which 
often  35  per  cent,  is  required.  It  is  true  that  very  pure  iron  ores, 
together  with  charcoal,  may  replace  the  metallic  iron,  but  even "  these 
cannot  be  cheaply  obtained  in  the  necessary  imrity  in  most  localities. 

In  the  second  process  it  is  intended  to  save  metallic  iron ;  and  the 
charge  is  therefore  first  roasted  alone  at  a  low  temperature,  so  that  the 
galena  is  as  perfectly  as  possible  changed  into  oxide  and  sulphate  of 
lead.    One  half  per  cent,  of  coal  dust  and  12  per  cent,  of  quartz  are  then 
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added,  and  the  "w:liole  is  quickly  heated  to  a  cherry  red.  In  this  stage 
of  the  process  the  oxide  of  lead  is  reduced  and  the  sulphuric  acid  is 
partly  driven  off  as  sulphurous  acid  by  the  action  of  the  coal,  and 
partly  expelled  by  the  silica,  which  takes  its  place,  forming  silicate  of 
lead.  After  the  ebullition  of  the  charge  has  ceased,  about  10  per  cent, 
of  metallic  iron  is  added  and  another  heat  is  given,  by  which  the  lead  is 
set  free,  while  the  iron  goes  into  the  slag  as  a  silicate.  If  tiie  ores  sub- 
jected to  this  treatment  contain  silver,  very  little  of  this  will  pass  into 
the  slag  when  the  process  is  properly  managed,  because  there  are  mostly 
oxides  present ;  but  there  is  always  a  considerable  loss  of  lead  in  the 
slag.  It  is  of  course  very  important  in  this  method  to  get  the  correct  pro- 
portions of  silica  and  iron,  which  are  to  be  added.  As  we  cannot  have 
the  process  entirely  in  our  power,  this  is  always  difficult. 

This  process  is  on  account  of  the  quick  returns  which  it  gives,  adapted 
for  use  in  this  country,  for  smelting  silver  ores  in  localities  where  iron, 
iron  ores,  or  basic  iron  slags  can  be  had  at  a  small  cost.  The  process 
executed  in  Newark,  ISTew  Jersey,  is  identical  with  it  in  principle,  though 
it  differs  slightly  in  some  details.  For  use  in  the  West,  however,  the 
blast-furnace  iDrocess  is  far  superior  to  it  in  all  districts  now  under  de- 
velopment. 

III.  s:viELTma  m  blast  furnaces. 

The  blast  furnace  is  the  best  adapted  for  the  smelting  of  the  rich 
argentiferous  lead  ores,  or  of  mixtures  of  lead  ores  with  silver  ores  in  our 
western  mining  districts.  These  ores  carry  usually  considerable  quan- 
tities of  earthy  matter  and  silica,  besides  the  various  combinations  of 
metals  other  than  lead  and  silver.  For  this  reason  alone  they  are  not 
well  suited  for  any  of  the  reverberatory  processes.  But  in  addition  the 
blast-furnace  process  requires  less  fuel  and  labor  in  proportion  to  the 
yield.  It  is  true,  the  volatilization  of  lead  is  somewhat  greater  in  the 
blast-furnace  than  in  the  reverberatory ;  but  this  may  be  partly  avoided 
by  a  proper  shape  and  height  of  the  furnace ;  and  by  far  the  largest 
percentage  of  the  volatilized  lead  and  silver  may  be  caught  in  properly- 
constructed  systems  of  condensing  chambers,  especially  when  showers 
of  water  are  used  to  cool  the  fumes. 

Galena  ores  containing  little  silver,  and  no  other  metals,  but  much 
earthy  gangue  are  usually  subjected  to  the  process  known  as  the  pre- 
cipitation process,  those  containing  much  silver,  and  besides  the  above 
substances  a  large  percentage  of  foreign  sulphurets,  arseniurets,  etc., 
to  the  roasting  and  reducing  process.  In  the  latter,  a  precipitating 
action  is  also  often  introduced  either  by  oxides  of  iron  already  in  the 
charge,  or  by  a  small  addition  of  materials  containing  them.  For  the 
latter  jirocess,  the  western  ores  are  eminently  fitted. 

The  furnaces  used  heretofore,  vary  greatly  in  shape,  and  their  rela- 
tive merits  have  been  often  discussed  by  metallurgical  writers.  Suffice 
it  to  say,  that  the  Eachette-  furnace  and  the  Piltz  furnace,  (both  de- 
scribed in  the  remarks  on  Eureka  District,  Nevada,  in  a  former  chapter 
of  this  report,)  are  now  conceded  on  all  sides  to  be  the  best.  They  have 
the  largest  capacity,  and  are  the  most  economical  in  regard  to  fuel  and 
labor,  while  the  loss  of  lead  in  the  slag  is  exceedingly  small.  lu  the 
latest  modification  of  the  Piltz  furnace,  as  introduced  lately  in  Ciaus- 
thal,  Germany,  the  slag  contains  only  ^  per  cent,  of  lead,  Avhile  form- 
erly irom  4  to  6  per  cent,  was  not  uncommon.  The  loss  by  volatilization 
is  also  greatly  reduced.  This  is  partly  due  to  the  manner  of  charging, 
and  partly  to  the  shape  of  the  furnace. 
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A  very  important  improvement  has  been  lately  added  to  the  Piltz 
furnace  \it  Eureka,  by  Messrs.  Keyes  and  Areuts,  tbe  superintendent 
and  the  metallurgist  of  the  Eureka  Consolidated  Company,  which  in- 
creases considerably  the  already  astonishing  results  obtained  with  this 
shaft-furnace.  At  the  same  time  this  improvement  can  be  added  with 
only  shght  modifications  to  all  kinds  of  shaft-furnaces  used  for  lead  or 
copper-matte  smelting  5  and  its  introduction  is,  therefore,  of  great  im- 
portance to  metaliui^gists  and  owners  of  smelting- works.  I  speak  of 
the  automatic  tapping  apparatus  now  in  use  at  the  above-named  works, 
w^hich  consists  simply  in  a  pipe,  introduced  in  the  side  of  the  furnace, 
at  the  bottom  of  the  crucible,  from  which  it  slants  upward,  ending  in 
a  kettle,  the  upper  rim  of  which  is  at  a  level  with  the  height  of  the  lead 
bath  in  the  tiirnace  when  the  crucible  is  filled.  It  is  claimed,  and 
j)roved  by  the  actual  working  of  this  method  of  tapping,  that 

1.  The  furnace  runs  more  regularly. 

2.  The  lead  obtained  is  purer. 

3.  "  Sows  "  are  prevented. 

4.  The  w^ork  of  the  smelters  is  lightened.  ' 

These  results  agree  entirely  with  the  theories  bearing  on  the  subject, 
as  I  shall  show,  and  a  fifth  beneficial  result  might  be  added,  namely, 
saving  of  fuel. 

When  the  usual  method  of  tapping  a  lead  furnace  is  followed,  the 
blast  is  stopped  and  the  tap-hole  in  the  bottom  of  the  crucible  is  opened, 
(sometimes  with  great  difficulty,  when  metal  has  cooled  in  it  at  a  former 
tapping.)  The  lead,  matte,  and  slag  run  out  into  the  kettle,  the  hole  is 
stopped  again  with  clayor  a  mixture  of  clay  and  coal-dust  called  "stiibbe," 
and  the  blast  is  turned  on  and  smelting  resumed.  With  the  cleaning  of 
the  crucible,  building  up  of  fore-hearth,  etc.,  this  part  of  the  smelting 
often  takes  considerable  time,  and  the  temperature  in  the  furnace  is  so 
reduced  that  much  fuel  is  burned  to  make  up  the  lost  heat.  Irregu- 
larities in  the  running  of  the  furnace  are  frequently  directly  traceable 
to  this  cause,  and  the  first  commencement  of  the  formation  of  "  sows  " 
occurs  also  in  nearly  all  cases  during  the  stoppages,  when  the  small 
doughy  masses  of  reduced  metallic  iron  have  an  opportunity  to  stick  to 
the  bottom  of  the  crucible,  which  is  no  longer  protected  by  a  liquid  mass. 
It  is  well  known  toevery  metallurgist  that  when  the  foundation  is  once 
laid  for  a  "  sow"  it  is  extremely  difficult  to  prevent  its  rapid  "  growth;" 
and  even  if  the  larger  parts  are  broken  or  chiseled  out  at  every  tapping, 
the  iron  will  continually  gain  on  the  smelter. 

By  the  employment  of  the  automatic  tap  the  first  formation  of  "  sows" 
is  evidently  prevented.  Even  if  there  be  much  iron  from  the  charge 
reduced  to  the  metallic  state,  the  lumps  will  not  come  in  contact  witli 
the  bottom,  but  will  always  swim  on  the  lead-bath.  Being  here  exposed 
to  the  oxidizing  influence  of  the  blast,  they  will  be  carried  into  the  slag. 
It  need  scarcely  be  remarked  that  the  arrangement  for  tapping  is  a 
continuous  one,  a,nd  that  it  carries  the  molten  lead  out  from  the  bottom 
of  the  blast  furnace  as  fast  as  the  metal  is  reduced  inside.  At  the  same 
time  the  lead  smelted  from  the  charge  above  remains  in  the  crucible  long- 
enough  to  give  the  molten  ingredients  the  required  time  to  react  upon 
each  other  and  separate  according  to  specific  gravity. 

The  lead  obtained  by  this  apparatus  must  be  purer  than  ordinary 
tappings,  because  it  is  taken  from  the  bottom  of  the  crucible,  where  the 
purest  (heaviest)  metal  gathers,  and  because  foreign  metals,  as  iron, 
zinc,  and  antimony  are  mostly  oxidized  and  slagged  before  they  are 
alloyed  with  the  lead. 

The  work  of  the  smelters  is  of  course  considerably  lightened,  because, 
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in  addition  to  the  tapping,  the  hard  work  of  removing  "  sows,"  loosen- 
ing the  charge  in  the  crucible  after  tapping,  etc.,  is  dispensed  with. 
The  invention  is,  as  far  as  I  can  judge  at  present,  of  the  first  importance 
for  lead  and  copper  smelting,  and  its  benefits  to  those  branches  of  me- 
tallurgy are  proinising  to  be  as  great  as  those  of  the  Luermann  cinder- 
block  have  already  i^roved  themselves  to  the  iron  interest. 

1.  The  jjrecipitation  process. 

This  process  is  the  simplest  lead-smelting  method  in  use.  It  is  based 
on  the  greater  affinity  of  the  sulphur  for  iron  than  for  lead  ;  and,  with 
ores  containing  only  galena  and  quartzose  or  argillaceous  gangue  it  can 
be  carried  out  according  to  strictly  stoichiometrical  principles.  JSut  when 
foreign  sulphurets  are  present  it  becomes  less  advantageous.  The 
presence  of  those  of  copper,  antimony,  arsenic,  etc.,  is  especially  unde- 
sirable, because  these  are  also  acted  upon  by  the  iron,  and  the  portions 
reduced  to  metal  deteriorate  the  lead,  while  the  sulphurets  go  into  the 
matte,  which,  besides  much  lead,  carries  the  greater  part  of  the  silver, 
if  silver  be  present,  with  it,  thus  necessitating  further  x)rocesses  for  its 
extraction.  For  these  reasons,  and  the  high  price  of  metallic  iron,  it  is 
in  use  at  the  present  time  in  few  localities  only,  the  smelting  works  in 
the  Upper  Hartz  Mountains,  which  work  ores  containing  a  higli  percent- 
of  lead,  little  copper,  and  silver,  and  quartzose  gangue,  being  the  prin- 
cipal representatives  of  the  kind. 

For  introduction  in  the  West,  where  the  main  object  of  smelting  is 
the  extraction  of  the  silver  from  the  rich  ores,  while  the  base  metals 
are  of  little  value,  the  i:)rocess  is  not  at  all  adapted  at  present. 

2.  TJie  roasting  and  reduction  (and  precipitation)  process. 

This  method  is  eminently  adapted  to  the  treatment  of  ores  rich  in 
silver,  comparatively  i)oor  in  lead,  and  containing  various  foreign  sul- 
phurets, combinations  of  arsenic  and  antimony,  and  earthy  and  quartzose 
gangue.  Its  main  advjwitage  consists  in  a  nearly  perfect  extraction  of 
the  silver  in  the  first  smelting,  because  inconsiderable  quantities  only  of 
matte  are  formed ;  but  considerably  more  fuel  is  needed  than  in  the  fore- 
going i^rocess,  on  account  of  the  roasting  5  the  contents  of  silica  cause 
often  a  loss  of  lead  in  the  slag ;  and  when  copper  is  present  in  the  ore  it 
is  lost,  if  the  roasting  has  been  carried  out  sufficiently  to  guard  against 
a  loss  of  silver  by  the  formation  of  matte. 

The  process  consists  in  a  roasting,  (the  puri)ose  of  which  is  to  change 
the  sulphides  as  much  as  possible  into  oxides  and  to  volatilize  a  part  of 
such  deleterious  substances  as  antimony,  arsenic,  and  zinc,)  and  a  subse- 
quent reducing  smelting.  In  the  latter  it  is  intended  to  reduce  the 
oxides  of  lead  and  silver  ;  to  decompose,  by  means  of  iron,  either  added 
or  reduced  from  the  oxide  in  the  charge,  the  sulphides  of  lead  and  silver 
which  may  not  have  been  oxidized  during  the  roasting,  and  to  carry  the 
earthy  and  quartzose  substances  into  the  slag. 

This  process  is  at  present  carried  out  in  an  imperfect  manner  in  Eureka 
District,  Nevada.  The  ores  there  are  mostly  carbonates,  but  a  suffi- 
cient amount  of  sulphide  of  lead  and  arseniateof  iron  is  present  to  cause 
the  formation  of  a  considerable  proportion  of  matte  and  speiss,  which 
are  at  present  not  subjected  to  further  treatment,  and  hence  occasion 
the  loss  of  much  silver  and  lead.  To  guard  against  this  the  ore  should 
be  first  roasted  at  a  low  heat  with  an  addition  of  small  coal,  in  order  to 
remove  the  greater  part  of  the  sulphiir  and  arsenic,  and  then  a  heat 
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sufficient  for  sinteriug  should  be  given.  There  is  usually  quartz  enough 
preseut  in  the  ores  (and  whenever  this  is  not  the  case  it  should  be  added) 
to  i)ermit  the  formation  of  silicate  of  lead,  from  which  the  metal  can 
easily  be  removed  during  the  subsequent  smelting  by  a  slight  addition 
of  iron  ores,  basic  slags  containing  much  iron,  etc.,  as  the  ores  them- 
selves contain  considerable  quantities  of  iron.  Even  if  this  method  is 
not  followed  while  the  preponderance  of  carbonates  of  lead  in  the 
mines  continues,  it  will  certainly  have  to  be  introduced  as  soon  as,  with 
increasing  depth  in  the  mines,  undecomposed  sulphurets,  arseniurets, 
etc.,  are  reached. 

The  principal  and  latest  innovations  and  improvements  in  the  roast- 
ing, reduction,  and  precipitation  process  are  introduced  in  Pise,  France, 
and  in  Freiberg,  Saxony.  The  methods  of  both  these  localities  have 
been  described  by  Professor  M.  L.  Gruner,  and  I  insert  here  a  transla- 
tion of  his  articles,  which  are  of  the  highest  value  for  the  metallurgist. 

Smelting-icorlis  at  Pise. — At  these  works  ores  from  Pallieres  (galena 
with  quartz  and  sulphurets  of  iron)  and  from  Sardinia,  which  are  bought 
up  at  Marseilles,  are  smelted.  The  roasting  is  carried  out  in  reverber- 
atories,  8  to  12  meters*  in  length  and  2  meters  in  width,  v/hich  have 
doors  on  one  of  the  long  sides  only.  The  roasting  is  conducted  very 
carefully  and  completely,  without  raising  the  temperature  high  enough 
for  melting,  (slagging).  The  smelting  was  formerly  done  in  Castilian 
furnaces  with  3  to  4  tuyeres,  similar  to  those  of  Pont-gibaud,  Biache  St. 
Waast,  etc.,  but  lately  the  director  of  the  works,  M,Barru,  has  improved 
the  furnaces  in  an  important  manner  by  making  them  higher,  replacing 
the  fire-proof  material  in  the  regions  of  the  tuyeres  with  iron  plates 
cooled  with  water,  and  by  inserting  a  charging  funnel,  closed  above,  into 
the  top  of  the  furnace. 

The  furnace  rests  on  a  large  foundation,  held  together  by  a  cast-iron 
ring,  in  the  middle  of  which  the  stiibbe-sump,  0.90  meters  in  depth 
and  1.9  meters  in  diameter,  is  located.  On  the  foundation  a  ring  of  fire- 
proof brick  is  laid,  on  which  stand  four  curved  cast-iron  plates,  0.80 
meters  high,  inclosing  an  interior  space  1.15  to  1.20  meters  in  diameter. 
These,  when  properly  connected,  form  the  cylindrical  wall  of  the  fur- 
nace in  the  smelting-zone.  In  order  to  facilitate  a  change  in  the  height 
of  the  tuyeres,  when  necessary,  these  plates  are  not  directly  connected 
with  each  other,  four  pillars,  0.25  meters  in  length  and  0.22  meters  thick, 
intervening  between  them.  In  the  third  one  of  these,  0.25  meters  above 
the  foundation,  the  tuyeres  are  inserted,  and  in  the  base  of  the  fourth 
the  tap-hole  is  located.  Around  the  outer  circumference  the  plates  are 
connected  by  clamps,  for  the  purpose  of  holding  the  pillars  between 
them  and  of  supporting  the  upper  j)ortion  of  the  furnace.  Around  the 
outer  surface  run  three  small  horizontal  troughs  of  cast  ii'on,  which  are 
constantly  kept  full  of  water.  This  runs  vertically  along  the  plates, 
from  one  trough  to  the  other,  and  the  iJortion  not  evaporated  is  gath- 
ered in  a  reservoir  at  the  foot  of  the  plates.  Four  to  five  thousand 
liters  of  water  are  used  in  twenty-four  hours.  The  uijper  part  of  the 
furnace  consists  of  fire-proof  material,  which  rests  on  a  projection  held 
by  the  i3lates. 

This  part  of  the  furnace  is  1.80  meters  wide.  Higher  up  follows  a 
simple  iron  cylinder,  the  elongation  of  the  iron  mantle,  which  is  lined 
with  fire-brick.  The  entire  height  of  the  furnace  above  the  foundation 
is  3.25  meters.  At  this  height  the  top  is  closed  by  a  horizontal  iron 
l)late,  in  the  middle  of  which  a  sheet-iron  cylinder,  1  meter  high  and  of 

*1  meter=39.38  iuclies;  1  liter=:0.S8  quart;  1  gTaiu^l5.433  troy  gruius;  1  liilogram^: 
2.204  pounds  avoirduxDois. 
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the  diameter  of  the  shaft,  is  inserted.  It  is  open  at  the  lower  end,  and 
can  be  closed  on  top  by  a  door.  At  the  side,  near  the  top  of  the  fur- 
nace, the  fumes  pass  through  a  flue  0.25  meters  wide,  into  the  condensa- 
tion chambers,  which  are  470  meters  long,  and  contain  1,800  cubic 
meters.  They  are  connected  with  a  chimney  40  to  50  meters  in  height, 
which  communicates  also  with  the  roasting  furnaces.  The  furnace  has 
two  tuyeres,  of  0.05  meters  diameter,  and  the  blast  has  a  pressure  of 
0.03  to  0.04  meters.  Before  putting  the  furnace  in  operation  the  inside 
of  the  iron  plates  is  covei-ed  with  a  layer  of  gypsum,  0.02  meters  thick; 
but  as  soon  as  smelting  has  commenced  this  falls  oft"  in  pieces,  and  in 
its  place  a  thin  layer  of  slag,  or  regenerated  galena,  is  caused  to  adhere 
to  the  plates  by  the  cooling  effect  of  the  water.  In  this  state  the  fur- 
nace runs  from  two  to  three  months,  and  no  repairing  is  necessary  dur- 
ing that  time  except  the  occasional  replacing  of  a  fire-brick  near  the 
tuyeres.  The  campaigns  might  even  last  longer  if  the  "  tutty  "  forming 
in  the  upper  part  of  the  shaft  did  not  render  interruption  necessary. 

In  charging,  the  fuel  is  placed  in  the  middle  and  along  the  breast, 
while  the  charge  is  thrown  in  in  the  form  of  a  semicircle  over  the  tuye- 
res. By  means  of  a  valve  in  the  flue,  the  exit  of  the  gases  is  so  regu- 
lated that  the  outer  air  exerts  only  a  small  pressure  on  the  furnace  gases. 
In  consequence  of  this  the  fumes  draw  off  slowly ;  their  quantity  is 
reduced  to  a  minimum;  the  gases  never  ignite  on  top  of  the  furnace, 
and  even  during  the  charging  little  lead  is  lost  by  the  draft. 

The  effect  of  this  arrangement  is  im^Dortant.  Before  its  introduction, 
the  gases  ignited  often  on  top,  and  the  settlings  of  the  condensing- 
chambers  burned  like  tinder.  They  were  then  light  and  voluminous, 
and  were  carried  along  by  the  draft ;  now  they  are  gTay,  metallic,  and 
heavy,  and  contain  50  to  00  per  cent.,  v/hereas  they  formerly  contained 
oply  35  to  40  per  cent.  Previous  to  1805  the  entire  loss  in  the  old  fur- 
naces, with  open  top  and  two  meters  high,  was  7  to  8  per  cent.,  half  of 
which  was  lost  in  fumes  ;  now  it  is  only  4  per  cent.,  of  which  over  2  per 
cent,  are  fumes.  From  6  to  7  per  cent,  of  the  ore  is  saved  as  condensed 
fumes  in  the  new  furnace. 

The  ores  of  Pallieres  contain  after  roasting,  on  an  average — 

Oxide,  sulphate  and  sulphide  of  lead 500 

Oxide  of  iron  with  some  sulx)hide 300 

Quartz 200 


1,000 
the  contents  of  lead  being  40  per  cent.,  110  kilograms  of  which  hold  110 
grams  of  silver. 
The  following  fluxes  are  used : 

Per  cent. 

Limestone 20  to  25 

Eich  iron  ore 3  to    4 

Cast  iron ' 2  to    3 

and  it  is  intended  to  make  a  slag  of  the  following  composition : 

Per  cent. 

Silica 30 

Protoxide  of  iron 40 

Oxide  of  calcium 20 

Alumina  and  oxide  of  magnesium 5  to  6 

Oxide  of  lead 2  to  3 

The  contents  of  sulphur  in  the  slag  must  not  exceed  1  per  cent,  and 
the  contents  of  silver  are  not  to  be  more  than  one  gram  in  100  kilo- 
grams. 
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If  the  ore  lias  beea  imi^erfectly  roasted  some  matte  is  formed,  wliicli 
passes  into  the  slag.  In  experiments  to  smelt  raw  sulpho-carbonates 
with  the  common  ore  (galena  with  sulphuret  of  iron)  wdiich  had  been 
slightly  roasted,  with  the  addition  of  7  per  cent,  cast  iron  and  20  per 
cent,  of  iron  ore,  the  resulting  slags  were  mixed  with  matte  and  con 
tained  much  silver.  The  more  carefully  the  roasting  is  carried  out,  the 
more  i^erfect  is  the  extraction  of  silver.  According  to  this  it  would  be 
advisable  to  leave  the  2  to  3  per  cent,  cast  iron  altogether  out  of  the 
charge  and  to  take  in  its  stead  the  corresponding  amount  of  iron  ore; 
and  also  to  contract  the  furnace  in  the  smelting-zone.  The  smelting 
would  then  take  place  easier  and  a  little  oxide  of  iron  wouldbe  reduced, 
as  jn  the  Eachette  furnace  in  the  Hartz. 

Eight  to  ten  tons  of  roasted  ore  are  smelted  at  Pise  in  twenty-four 
hours,  with  25  per  cent,  of  coke,  and  the  lead  is  tapped  two  to  three 
times  daily  into  an  iron  kettle,  which  is  preferable  to  a  sump  cut  out  ot 
stiibbe.  The  added  cast  iron  often  acts  only  as  fuel.  At  Pise  the  con- 
sumption of  coke  fell  from  25  to  22  per  cent.,  when  7  per  cent,  of  cast 
iron  were  added  instead  of  3.  At  Pontgibaud,  where  the  ores  contain 
50  per  cent.,  the  effect  of  iron  is  still  more  apparent.  With  10  per  cent, 
of  cast  iron  8  to  9  per  cent,  of  coke  were  used,  and  with  12  per  cent., 
less  than  7  per  cent.  In  both  cases  not  a  trace  of  matte  was  formed, 
the  iron  being  mostly  oxidized. 

In  the  smelting  process  at  Ems,  Prussia,  a  Eachette  furnace,  with 
twelve  tuyeres,  is  used,  and  in  twenty-four  hours  15  tons  of  charge  are 
smelted,  consisting  of  100  roasted  ore,  with  50  per  cent,  lead,  24  puddling 
slag^  2-1  spherosiderite,  16  limestone.  Ten  per  cent,  of  cokes  are  used, 
while  formerly,  in  the  old  furnaces,  20  to  30  per  cent,  were  consumed. 
The  saving  is  effected,  however,  less  by  the  shape  of  the  whole  furnace 
than  by  its  narrowness  in  the  smelting-zone. 

The  process  at  Freiberg. — About  two  years  ago  a  modification  of  the 
Castilian  furnace  was  introduced  at  Freiberg.  It  differs  from  the  for- 
mer in  the  horizontal  section,  which  is  eight- sided  instead  of  round; 
seven  tuyeres  have  been  placed  around  the  periphery,  and  it  is  closed 
as  a  "  sump-furnace."  As  at  Pise,  near  Alais  in  France,  a  flue  for  the 
removal  of  the  gases  into  the  chambers  is  built  in  one  side  near  the 
top,  and  in  a  manner  similar  to  the  arrangement  in  iron  blast-furnaces; 
an  iron  cylinder  is  inserted  into  the  top,  behind  which  the  gases  enter 
the  flue.  Through  a  funnel  on  top  of  the  cylinder  the  furnace  is  charged 
by  cars,  the  bottom  of  which  can  be  let  down.  The  furnace  is  4  to  5 
meters  high,  in  the  level  of  the  tuyeres  1.55  meters  wide,  and  on  top 
2.12  meter's.  The  tuyeres  are  cooled  by  water,  and  the  breast  rests  on 
an  iron  box  filled  with  water.  This,  it  is  true,  is  a  great  improvement 
on  the  old  furnaces,  but  iron  walls  should  be  used  in  the  smelting 
region,  as  at  Pise ;  the  furnace  ought  to  be  still  more  contracted  in  this 
portion,  and  the  fore-hearth  ought  to  be  discarded.  The  upper  part  of 
the  furnace  is  independent  of  the  lower,  and  rests  on  iron  bars  which  are 
suspended  from  above,  so  that  the  lower  part  can  be  separately  repaired. 
The  charge  is  little  changed.  As  formerly,  45  to  50  per  cent,  of  roasted 
first  matte  are  added  to  the  ore,  but  instead  of  150  ijer  cent,  of  lead- 
slag,  only  85  per  cent.,  and  2^  per  cent,  of  limestone  are  added.  The 
economy  is  not  perfectly  satisfactory,  as  24  parts  of  coke  are  stiU  used 
in  treating  100  parts  of  ore.  The  furnace  seems  to  be  too  wide  in  the 
level  of  the  tuyeres,  and  the  charge  is  too  voluminous.  The  amount  of 
the  slag,  and  perhaps  that  of  the  matte,  should  be  lessened,  and  a  part 
of  the  latter  replaced  with  lime.  Nevertheless,  this  is  a  considerable 
improvement,  31  parts  of  coke  having  been  used  formerly  for  100  parts 
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of  ore.  Poorer  mattes  are  now  produced,  and  slags  wliicli  can  be  thrown 
away,  containing  in  100  kilograms  only  1.5  kilograms  of  lead,  0.1  kilo- 
gram of  copper,  and  1  gram  of  silver.  In  twenty-foor  hours  15  tons 
are  smelted,  and  lately  this  has  been  increased  to  2(!  tons. 

Furnaces  of  the  same  kind,  only  differing  from  the  Freiberg  furnace 
by  their  round  shape  and  the  number  (5)  of  their  tuyeres,  have  been 
erected  at  Braubach  and  Clausthal.  In  the  latter  slags  are  now  made 
which  contain  only  ^-^  per  cent  of  lead. 

As  I  have  mentioned  above,  this  furnace  has  also  been  introduced  at 
Eureka,  l^evada,  and  it  is  reported  that  excellent  results  have  been  ob- 
tained ;  but  I  have  not  yet  received  exact  figures. 

rV.  EEFININa  OF  THE  LEAD  AND  EXTRACTION  OF  THE  SILVER. 

ISTeither  of  these  processes  is  as  yet  practiced  in  the  "West,  and  it  is 
probably,  under  present  circumstances,  best  that  they  should  be  ex- 
ecuted at  commercial  centers.  The  principal  reason  for  this  is  the 
insecurity  and  high  freightage  of  fine  bullion  shipments,  both  of  which 
are  avoided  in  shipping  base  bullion. 

Lead  is  refined,  either  for  the  purpose  of  using  subsequently  the  Pat- 
tinson  process  for  the  silver  extraction,  or  to  obtain  a  pure  article  for 
the  trade.  If  the  lead  is  tolerably  pure,  it  is  sufficient  to  remelt  it  in 
a  reverberatory  or  an  iron  kettle  at  a  low  temperature,  draw  off  the 
dross,  and  "pole"  the  fluid  mass.  But  if  the  lead  is  very  impure  it  must 
be  repeatedly  calcined  at  a  red  heat  in  a  reverberatory,  uuder  access  of 
air;  and  even  this  does  not  suffice  when  antimony  is  present.  In  that 
case  a  blast  is  used  in  some  works ;  in  others,  superheated  steam.  The 
latter  shortens  the  process,  and  has  given  generally  good  results. 

When,  besides  antimony,  much  copper,  iron,  or  nickel,  or  other  not 
easily  fusible  substance  is  present  in  the  lead,  the  calcination  is,  in  some 
localities,  preceded  by  eliquation,  or  the  heating  of  the  mass  to  the 
melting-point  of  the  lead,  which  is  then  drained  off,  leaving  a  sponge  of 
the  less  fusible  metals.  These  must  be  subjected  to  further  treatment, 
both  on  account  of  their  own  value  and  to  recover  the  amount  of  lead 
which  still  inheres  in  them;  and  since  this  reworking  involves  consider- 
able loss  of  metal,  eliquation  is  willingly  avoided  by  metallurgists. 
Where  it  is  employed  the  object  is  to  reduce  the  time,  labor,  and  ex- 
pense required  for  the  calcination  of  a  highly  refractory  material;  and 
when  this  end  is  not  secured  by  eliquation,  that  process  is  not  to  be 
recomn^  ended. 

Direct  cupellation  of  the  whole  product  of  lead  has  nearly  everywhere 
ceased  to  be  employed  for  the  desilverization  of  lead,  partly  because  there 
is  no  market  for  the  large  amount  of  litharge  thus  produced,  and  its  re- 
duction to  metal  adds  to  the  cost  of  the  process,  and  partly  because  in 
most  crude  lead  the  contents  of  silver  are  too  small  to  permit  an  econom- 
ical extraction  in  this  way.  The  Pattinson  process  also  is  gradually 
giving  way  to  the  desilverization  by  means  of  zinc,  originally  known 
as  Parke's  method,  but  considerably  improved  by  later  experimenters. 
In  this  country  a  similar  process  is  carried  out  at  Newark,  New  Jersej^, 
with  this  principal  difference  from  the  original,  that  the  zinc  contain- 
ing the  silver  is  not  skimmed  from  the  surface  of  the  molten  lead,  but 
retained  in  a  reverberatory  in  the  dross,  after  the  lead  has  been  removed 
at  a  low  temperature  by  a  process  of  eliquation.  It  is  based  on  the 
fact  that  lead  melts  out  of  an  alloy  of  zinc,  silver,  and  lead,  before  the 
other  two  metals  become  liquid,  and  that  the  silver  has  a  greater  affinity 
or  zinc  than  for  lead.    The  objections  to  eliquation,  mentioned  above, 
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do  not  obtain  in  the  present  instance,  since  tbe  lead  is  pnre,  and  the 
argentiferous  residuum  requires  no  other  treatment  than  a  simple  dis- 
tillation and  cupellation.  The  manipulations  are,  therefore,  not  rendered 
inconveniently  numerous  or  complicated. 

The  zinc  process,  as  practiced  in  the  small  works  at  Braubach,  on  the 
Ehine,  is  described  by  Professor  Gruuer  as  follows : 

Lead  is  treated  here  which  contains  gold,  silver,  and  copper.  Twelve 
tons  of  lead  are  melted  and  2  per  Cent,  of  zinc  is  added  in  three  periods. 
A  thorough  mixture  is  secured,  after  each  addition  of  zinc,  by  stirring 
the  whole  mass  for  half  an  hour ;  then  the  charge  is  permitted  to  cool, 
and  after  three  hours  the  zinc-scum  is  drawn  oif.  The  whole  operation, 
therefore,  lasts  twelve  hours.  The  zinc  absorbs  from  the  lead  first  the 
gold,  then  the  copper,  and  finally  the  silver.*  The  zinc-scum,  which  is 
first  partially  freed  from  lead  by  heating  it  up  to  the  melting  point 
of  the  latter,  is  then  mixed  in  a  cast-iron  kettle  with  chloride  of  lead, 
and  raised  to  a  dark-red  heat.  Chloride  of  zinc  a<nd  lead  rich  in  silver 
are  obtained.  The  latter  is  cupelled.  The  great  mass  of  the  lead  from 
which  all  the  silver  has  been  extracted  is  likewise  treated  with  chloride 
of  lead  to  free  it  from  zinc;  and  the  slag  containing  the  chloride  of 
zinc  is  smelted  in  a  reverberatory  or  a  low  blast-furnace,  for  the  pur- 
l^ose  of  obtaining  the  particles  of  lead  mechanically  mixed  with  the  slag. 
It  would  probably  be  better  to  treat  the  slag  with  water,  which  dissolves 
the  chloride  of  zinc.  The  lead  contains  after  the  treatment  less  than 
10  grams  of  silver  per  ton. 

At  Lantenthal,t  in  the  Harz  Mountains,  a  modification  of  Cordurie's 
process  has  been  introduced.  Here  25,000  pounds^  of  lead  are  melted 
in  a  Pattinson  kettle ;  and  after  the  dross  is  removed  1.4  per  cent,  of 
zincis  introduced  at  three  periods,  the  mass  being  each  time  energetically 
stirred  and  then  left  for  some  time  quiet,  in  order  to  give  the  zinc,  con- 
taining the  silver,  a  chance  to  separate.  The  whole  proceedmg  takes 
eighteen  hours.  The  stirring  is  done  by  a  vertical  shaft  with  arms,  to 
the  lower  end  of  which  a  box  with  holes  in  the  top  is  affixed  to  receive 
the  zinc.  This  is  added  in  small  solid  pieces,  and  as  soon  as  introduced 
into  the  molten  mass  melts  also  and  ascends  in  fine  streams  through 
the  lead  to  the  top,  taking  up  the  silver  on  its  way.  As  products  of 
this  treatment,  are  obtained : 

a.  Desilverized  lead,  containing  some  zinc  and  antimony.  To  remove 
these,  steam  is  introduced  into  the  lead  from  the  bottom  of  the  kettle. 
This  oxidizes  the  zinc  and  also  some  lead,  while  hydrogen  is  evolved, 
and  the  oxides  rise  to  the  surface.  During  this  process  the  kettle  is 
covered  with  an  iron  hood,  from  which  the  steam  and  gas  are  conducted 
by  a  pipe  into  a  condensing  chamber.  The  presence  of  zinc  in  the 
molten  lead  is  tested  by  taking  a  sample  from  the  bath  with  a  ladle. 
If,  on  emptying  the  latlle,  flaps  or  clouts  of  metal  are  observed  to  ad- 
here to  it,  the  zinc  is  not  yet  completely  removed  from  the  lead.    But 

*  This  statement  of  Professor  Gruner  is  contradicted  by  an  article  in  the  Berg  uad 
Hiittenmannische  Zeitnng,  (1869,  p.  271,)  from  Tvhich  I  extract  the  following  passage : 
"  Eegarding  the  affinity  of  different  metals  for  zinc,  it  has  been  found  that  when  a 
small  quantity  of  zinc  is  added  to  lead  containing  copper,  gold,  and  silver,  the  copper 
is  first  absorbed  by  the  zinc;  if  the  resultant  alloy  of  zinc  and  copper  is  removed,  (for 
further  treatment  by  matte-smelting,)  and  another  small  addition  of  zinc  is  made,  the 
gold  is  next  absorbed,  and  only  by  adding  a  larger  quantity  of  zinc  is  the  silver  thus 
extracted  from  the  lead.  Perhaps  it  would  be  feasible  by  means  of  such  a  graduated 
successive  treatment  of  a  iead-alloy  containing  copper,  gold,  and  silver,  to  effect  the 
separation  of  these  three  metals."  The  practicability  of  an  accurate  separation  by  such 
means  I  am  inclined  to  disbelieve. 

t  Berg  and  Hiittenmannische  Zeitung,  1869,  p.  271. 

t  Prussian  pounds,  equal  to  25,775  English  avoirdupois. 
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when  these  are  no  longer  formed,  and  a  white  crystalline  spot  (specular 
antimony)  shows  itself  in  the  middle  of  the  cooled  sample,  the  zinc  is 
gone  and  the  antimony  has  then  to  be  eliminated.  The  hood  is  removed 
after  first  conducting  steam  directly  under  it  in  order  to  drive  out  the 
hydrogen  and  to  prevent  explosions,  after  which  steam  is  conducted 
into  the  metal  bath  under  access  of  air,  until  a  sample  shows  no 
more  antimony,  the  surface  appearing  uniformly  lead-gray.  The  oxides 
are  then  removed  from  the  surface  of  the  metal  in  the  kettle,  and  the 
lead,  of  excellent  quality,  is  ladled  into  molds. 

The  oxides,  containing  lead  and  zinc,  are  concentrated  mechanically 
in  the  wet  way,  and  two  products  are  the  result :  Oxide  of  zinc  of  a 
yellowish-green  color,  containing  30  to  33  i)er  cent,  of  lead,  and  oxide 
of  lead,  poor  in  zinc,  which  is  smelted  with  other  refuse. 

h.  Zinc  rich  in  silver,  with  some  lead,  (zinc-scum.)  This  is  melted  in 
a  kettle,  and,  after  i)utting  on  the  hood,  steam  is  introduced,  when  the 
lead  separates,  leaving  a  scum  rich  in  oxides  of  silver  and  zinc.  This 
is  added  afterward,  in  cupelling  the  lead  after  the  first  oxides  have  been 
drawn  off.  The  scum  which  appears  during  this  subsequent  cu]3ellatiou 
on  the  lead  contains  still  some  silver  and  is  therefore  returned  into  the 
smelting  processes. 

This  method  gives  far  better  results  than  the  Pattinsdn  process  for- 
merly in  use. 

SEPARATION  WITH   ZINC  AND    CENTRIFUGAL  FORCE. 

Mr.  Eyster,  of  Colorado,  has  lately  published  in  the  Engineering  and 
Mining  Journal  his  process  for  the  desilverization  of  lead  by  zinc,  which 
is  evidently  intended  to  secure  the  more  intimate  distribution  of  the  zinc 
through  the  lead  and  the  final  separation  of  the  lead  and  the  alloy  of 
zinc  and  silver,  by  means  of  centrifugal  force.  This  latter  idea  is  en- 
tirely new,  but  the  experiments  thus  far  made  are  not  conclusive  yet  as 
to  the  economical  advantages  of  the  process.  The  description  of  the 
process  by  the  patentee  follows  here : 

The  cylinder  whicli  I  first  experimented  with  Tvas  only  9  inches  in  diameter ; 
the  one  I  now  have  is  15  inches  in  diameter  and  3  inches  in  length  on  the  inside,  that 
is,  from  head  to  head.    The  principles  which  underlie  my  process  are : 

First.  That  metals  when  in  the  metallic  state  do  not  enter  into  chemical  combina- 
tion when  mixed  or  alloyed  together. 

Secondly.  That  metals  when  alloyed  and  reduced  to  a  fluid  condition  and  kept  at 
rest  in  that  condition  for  a  considerable  length  of  time,  say  an  hour  or  more,  in  a  deep 
vessel,  will  become  i)artially  or  approximatels^  separated,  according  to  their  respective 
specific  gravities.  A  familiar  illustration  of  this  is  to  be  seen  in  a  brass  foundery — brass 
being  composed  of  copper  and  tin,  if  kept  at  rest  in  a  molten  state  for  an  hour  will  so 
completely  separate  as  to  destroy  the  quality  of  brass. 

Another  well-known  instance  of  the  same  transposition  is  this  :  If  silver  and  gold  bo 
mixed,  reduced  to  the  molten  condition,  and  kept  in  that  state  for  an  hour  in  a  narrow 
and  deep  crucible,  and  then  allowed  to  cool  without  agitation,  most  of  the  gold  will 
be  found  at  the  bottom  of  the  crucible  and  most  of  the  silver  at  the  top.* 

This  result  is  accountable  for  on  the  principle  that  when  these  metals  are  reduced 
to  the  fluid  condition  by  heat,  their  atoms  are  free  to  and  do  arrange  themselves  ac- 
cording to  their  respective  gravities.  When  these  metals  are  mixed  and  fused,  each 
atom  of  each  metal  retains  in  its  atomic  state  all  of  its  properties  and  chemical  char- 
acteristics. It  would  require  too  much  space  for  me  to  go  into  detail  on  this  subject, 
and  I  content  myself  with  simply  stating  the  general  principles. 

If  when  metals  are  thus  mixed  and  in  fusion  you  emi)loy  mechanical  force  to  assist 
their  natural  tendency  to  separate,  you  will  accomplish  that  result  in  proportion  to 
the  force  apjilied.  The  force  which  I  apply  is  centrifugal  force,  generated  by  the  rapid 
rotation  of  a  hollow  iron  cylinder,  in  which  the  molten  metal  is  placed  for  that  pur- 
pose. 

*  I  do  not  vouch  for  this  statement.  I  have  never  observed  such  a  seiiaratiou  myself, 
and  I  am  inclined  to  doubt  its  occurrence.  Mr.  Eyster's  theory  appears  to  me  too 
weeping.  His  experiments  with  zinc,  silver  and  lead,  on  the  other  hand,  are  as  roa- 
.  enable  as  they  aro  ingeniua  and  interesting.— R.  W.  R. 
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The  cylinder  I  now  have  for  experiment  is  matlo  of  cast  iron,  throo-quavters  of  an 
inch  thick,  15  inches  in  diameter  inside,  and  3  inches  thick,  tliat  is,  from  head  to  head, 
so  that  the  cake  or  ingot  of  metal  after  treatment  will  he  of  these  dimensions.  The 
cylinder  is  cast  with  one  of  its  heads  attaclied.  In  the  other  end  is  a  flange  2  inches 
wide,  on  which  the  ot  her  head  ofthe  cylinder  is  fitted,  so  that  it  may  be  put  (jn  and  taken 
off  at  x>leasure  by  means  of  bolts  and  keys  or  screws.  This  flange,  and  the  head  that 
fits  on  it,  must  be  made  so  that  the  joint  will  be  close,  and  so  constructed  that  it  may 
be  luted  and  made  perfectly  close  or  tight  when  it  is  pnt  together  for  nse.  From  the 
center  of  each  of  the  cylinder-heads  protrudes  an  asle,  cast  with  it,  and  made  strong 
enough  for  the  purpose,  on  which  the  cylinder  revolves.  On  the  top  or  circumference 
of  the  cylinder  is  a  hole  about  one  inch  in  diameter,  through  which  the  cylinder  is 
charged  with  the  molten  metal,  and  which  is  opened  and  closed  with  a  screw  or  other 
appliance  so  as  to  be  perfectly  close.  On  one  of  the  axles  is  fitted  a  spur-wheel,  by 
means  of  which  the  cylinder  is  made  to  revolve.  I  have  a  bed-plate  cast  with  journal- 
boxes,  on  which  this  cylinder  is  to  be  placed  when  ready  to  be  operated.  This  bed- 
plate is  placed  on  the  top  of  a  small  furnace,  of  sufficient  capacity  to  generate  heat 
enough  to  keep  the  cylinder  as  hot  as  the  metal  to  be  treated. 

I  place  the  cylinder  in  its  bearings  over  the  furnace,  make  u^^  a  small  fire,  and  revolve 
the  cylinder  slowly  over  ib,  so  as  to  heat  it  up  to  the  temperature  of  the  metal  to  be 
treated.  I  then  oj)en  the  vent  on  the  top,  pour  in  the  metal  to  be  treated,  close  uj)  the 
vent,  and  commence  to  revolve  the  cylinder,  at  the  rate  of  about  250  to  300  revolutions 
per  minnte,  keeiiiugin  the  furnace  just  heat  enough  to  keep  the  cylinder  hot,  and  the 
metal  within  it  in  fusion.  After  I  have  revolved  the  cylinder  thus  for  three  hours,  I 
withdraw  the  heat,  keeping  up  the  rotatioji  until  the  cylinder  is  cold,  and  the  metal 
within  it  solidified.  (This  will  be  accelerated  by  a  blast  of  cold  air  blown  into  the 
furnace.)  I  then  lift  the  cylinder  from  its  bearings,  take  off  the  movable  head,  and 
turn  out  the  cake  of  metal,  when  I  find  the  lighter  metals  in  the  center,  and  the  heavier 
ones  on  the  outside,  so  that  they  may  be  cut  apart  in  a  lathe,  or  by  any  appropriate 
instrument. 

I  do  not  claim  that  this  process  will  make  an  exact  separation,  unless,  perhaps,  when 
there  were  but  two  metals,  when  one  might  be  cut  pure  from  the  inside,  and  one  pure 
from  the  outside,  leaving  an  intermediate  ring  or  band  to  be  treated  again  with  others 
of  like  value. 

Having  thus  described  my  method,  I  will  now  give  the  result  of  two  experiments 
which  I  made  recently,  one  in  the  small  cylinder  with  very  rich  lead,  and  one  in  the 
large  cylinder  with  very  poor  lead. 

The  first  experiment,  as  I  said,  was  with  very  rich  lead  ;  according  to  assay  it  con- 
tained $1,100  to  the  ton.  It  was  made  in  the  small  cylinder.  I  melted  sixty  T)ounds  of 
this  lead,  containing  about  $33  of  silver.  I  added  to  it  nine  pounds  of  zinc,  and 
after  heating  my  cylinder  to  the  temperature  of  the  molten  metal,  or  a  little  more,  I 
oi)ened  the  vent  on  the  top  and  poured  in  the  metal.  Closing  the  vent,  I  revolved  the 
cylinder  slowly  for  a  few  moments.  This  is  done  to  mix  the  silver,  lead,  and  zinc.  I 
then  stopped  the  rotation,  and  allowed  the  cylinder  to  stand  for  ten  minutes.  This  I 
did  to  enable  the  zinc  to  come  to  the  top  mixed  with  the  silver,  which  it  will  do  by 
reason  of  its  specific  gras^ity.  I  then  turned  the  cylinder  rapidly  half  round,  so  as  to 
throw  the  zinc  to  the  bottom,  whence  it  would  again  ascend  to  the  top,  by  leaving  the 
cylinder  at  rest  for  ten  or  fifteen  minutes.  TMs  may  be  repeated  three  or  four  times,  as 
by  such  manipulation,  and  a  very  slow  motion  of  the  cylinder,  I  obtain  a  most  intimate 
mixture  of  the  zinc  with  the  mass,  and  thus  bring  it  in  contact  with  all  of  the  silver 
in  the  mass,  which  the  zinc,  by  its  superior  affinity,  takes  up,  reducing  the  gravity  of 
the  silver  to  the  mean  between  that  metal  and  zinc,  making  it  about  8^,  and  leaving  the 
lead  at  its  original  gravity.  After  I  had  thus  treated  it,  I  commenced  to  revolve  the 
cylinder  at  the  rate  of  300  revolutions  to  the  minnte,  and  continued  its  motion  at  that 
rate  for  two  hours  and  a  half,  keeping  up  heat  enough  in  the  furnace  to  keep  the  metal 
in  fusion.  At  the  end  of  two  and  a  half  hours,  I  withdrew  the  fire  and  cooled  the  fur- 
nace with  water,  keeping  up  the  rotation  of  the  cylinder  at  the  same  speed  until  it 
was  cold  and  the  metal  within  it  solidified.  I  then  lifted  it  off  from  its  ]A&ce,  took  off 
the  head,  and  turned  out  the  ingot,  which  was  nine  inches  in  diameter  and  three  inches 
thick,  with  a  hollow  core  in  the  center. 

By  means  of  concentric  circles  I  divided  this  mass  into  eight  rings,  which  I  num- 
bered, commencing  with  the  outer  one.  A  small  section  across  all  these  riugs,  in  the 
direction  of  the  radius  of  the  circles,  was  taken  for  assay  to  the  mint,  and  gave  the 
following  results  :  No.  1  contained  1.7  parts  of  silver ;  No.  2  contained  3  parts  of  sil- 
ver; No.  3  contained  11.5  parts  of  silver:  No.  4  contained  268  parts  of  silver;  No.  5 
contained  519  parts  of  silver :  No.  6  contained  545  parts  of  silver ;  No.  7  contained  553 
parts  of  silver ;  No.  8  contained  624  parts  of  silver.  These  are  the  mint  figures,  and 
show,  as  you  see,  a  concentration  of  624  to  1.7.  It  illustrates  also  the  principle  in  the 
gradual  increase  of  silver  from  the  outside  to  the  inside.  A  few  pounds  more  of  zinc 
added  to  this  experiment,  and  a  longer  period  of  rotation,  would,  I  have  no  doubt,  pro- 
duce a  much  more  decided  result. 
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The  second  experiment  was  witli  the  15-meh  cylinder,  and  "with  180  pounds  of  lead, 
containing  $20  of  silver  per  ton.  This  experiment  was  prepared  exactlj'  as  the  former 
one.  I  heated  the  cylinder  up  to  the  proper  point,  that  is,  the  temperature  of  the 
molten  metal.  I  then  poured  in  the  melted  metal,  adding  to  it  five  pounds  of  zinc, 
and  mixed  as  before  stated  by  slow  motion  and  stopping  the  cylinder.  I  then  com- 
menced to  revolve  the  cylinder  at  a  rate  of  from  250  to  300  revolutions  per  minute.  I 
kept  this  111)  for  three  hours,  keeping  at  tlie  same  time  heat  enough  to  keei)  the  metals 
melted.  At  the  end  of  three  hours  I  withdrew  the  heat,  and  kept  up  the  rotation  of 
the  cylinder  at  the  same  speed  until  it  was  cold  and  the  metal  solidified,  when  I  stopped 
it,  took  off"  the  cyliuder,  took  off"  the  head  and  turned  out  the  ingot  of  the  same  shape 
as  that  from  the  first  experiment,  but  of  larger  size.  In  this  instance  the  metal  was 
divided  in  the  same  manner  as  before,  but  the  number  of  rings  was  increased  from 
eight  to  fourteen. 

Fifteen  grains  from  No.  1  gave  so  small  a  speck  or  point  of  silver  that  it  was  with 
difficulty  it  could  be  seen  in  the  cup  with  the  naked  eye.  Professor  Schirmer  said  it  was 
not  more  than  would  be  in  the  same  quantity  of  litharge.  He  says  practically  it 
amounts  to  nothing.  The  others  gave  the  same  results  up  to  No.  12,  which  had  an 
apjpreciable  quantity ;  No.  13  a  little  more  ;  No.  14  quite  a  respectable  globule.  We 
did  not  weigh  them,  as  I  was  desirous  to  keep  them  in  the  cupels  for  exhibition  to 
fi-iends,  as  out  of  the  cups  none  of  them  could  have  been  weighed  in  the  most  delicate 
scales,  except  Nos.  13  and  14. 

All  of  the  experiments  which  I  have  made  produced  similar  results,  and  I  am  now 
fully  satisfied  that  every  succeeding  effort  which  I  make  will  produce  the  same  result. 
Indeed,  when  I  have  an  engine  or  other  force  to  drive  my  machinery,  so  that  lean  con- 
tinue the  rotation  of  the  cylinder  for  six  or  seven  hours,  the  result  will  be  a  ]3erfect 
one.  I  now  desire  to  procure  a  wrought-iron  cylinder  of  the  capacity  of  from  1,200  to 
to  2,000  pounds.  With  this  apparatus,  a,nd  this  mode  of  treatniejit,  I  feel  confident  that 
I  can  concentrate  the  silver  that  is  in  one  ton  of  lead  into  100  pounds,  ?vt  an  expense  of 
less  than  $b  j)er  ton,  thus  saving  the  expense  of  cupelling  1,900  pounds  of  lead. 

The  zinc  to  be  used  in  the  process  is  to  be  distilled  from  the  solid  metal,  converted 
into  metallic  zinc  and  used  over  again  in  a  similar  succession  of  processes,  so  that  there 
is  no  loss.    We  find  no  trace, of  zinc  in  the  samples  outside  of  No.  12. 

When  I  speak  of  the  cost  of  concentrating  a  ton  of  lead,  I  speak  with  reference  to  the 
cost  of  working  an  establishment  of  the  capacity  of  five  tons  ^er  day.  All  the  hoist- 
ing and  lifting  of  cylinders  would  be  done  by -means  of  craties  and  pulleys,  and  the 
cutting  of  the  concentrated  metal  by  means  of  an  upright  lathe  with  an  adjustable 
cutter.    Four  men  and  one  ton  of  coal  would  treat  five  tons  j)er  day  with  great  ease. 

C0IIDURI]&'S  PEOCESS. 

Professor  Fred.  Prime,  jr.,  of  Lafayette  College,  Eastoii,  Pennsylva- 
nia, lias  translated  a  memoir  by  Messrs.  Wedding  &  Braenning,  origin- 
ally published  in  vol.  xvii  of  Zeitsckrift  filr  das  Berg,  Hiitten  und  Sali- 
nen-  Wesen  in  deni  preussischen  Staate,  on  Mr.  Corduri^'s  modification 
of  the  desilverization  of  lead  by  zinc,  which  is  especially  valuable  for 
this  country,  as  our  western,  argentiferous  galenas  generally  contain 
many  impurities,  the  removal  of  which  from  the  lead,  subsequently  to 
the  desilverization,  is  one  of  the  principal  objects  of  this  process.  With 
the  permission  of  the  translator  I  introduce  his  work  here  in  full.  It 
originally  appeared  in  the  columns  of  the  Technologist,  an  illustrated 
industrial  magazine,  i)ublished  in  New  York. 

The  process  may  be  divided  into :  First,  desilverization  of  the  lead  j 
second,  refining  the  desilverized  leadj  third,  treatment  of  the  zinc 
scum. 

DESILVERIZATION   OF   THE   LEAD,  AND  REFINING  THE  DESn^VEEIZED 

LEAD. 

At  the  works  of  Baron  Eothschild,  in  Havre,  Spanish  lead  is  smelted, 
containing>0.04 — 0.06  per  cent,  silver,  and  but  very  slight  traces  of  anti- 
mony. The  desilverization  and  refining  are  carried  on  in  different  ket- 
tles. According  to  Corduri6's  plan,  the  desilverizing  kettle  should  be 
plac  ed  at  a  higher  level  than  the  other,  in  order  that  the  desilverized 
lead  may  be  tapped  off  into  the  refining  kettle  ,•  but  at  Havre,  in  conse- 
quence of  local  conditions,  all  these  kettles  are  placed  at  a  level,  so  that 
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the  desilverized  lead  must  be  ladled  out.  As  this  is  much  less  advan- 
tageous than  the  plan  proposed  by  Corduri6,  the  latter  is  shown  in  Fig. 
4,  of  the  plate.  In  this,  a  designates  the  desilverizing  kettle.  This  is 
perforated  at  the  bottom,  where  the  discharge  pipe,  b,  is  affixed,  from 
which  the  lead  is  conducted  by  a  forked  gutter,  c,  into  the  refining  ket- 
tle, d.  The  closure  is  made  by  a  stopper,  iv,  which  is  inserted  into  the 
pipe  b. 

The  disposition  chosen  at  Havre  is  shown  in  ground-plan  in  Fig.  1,  and 
in  vertical  section  in  Fig.  2,  and  the  corresponding  parts  are  lettered  as 
in  Fig.  4.  The  kettles  are  cylindrical,  with  almost  hemispherical  bot- 
toms. The  thickness  of  the  iron  at  the  bottom  is  3-|  inches — being  twice 
that  of  the  sides.  The  desilverizing  kettle  holds  22,000  pounds  of  lead; 
the  refining  kettles  are  correspondingly  smaller,  there  being  two  of 
these  to  each  desilverizing  kettle  ;  lower  are  small  kettles  for  liquating 
the  zinc  scum,  one  of  which  is  placed  alongside  of  each  desilverizing 
kettle.  The  fires  under  the  different  kettles  are  independent  of  each 
other,  the  llames  being  conducted  spirally  around  the  kettles ;  r  is  the 
common  flue  for  the  kettles  a  and  I ;  p  that  for  the  kettle  d.  Both  these 
and  the  flues  of  the  boiler  discharge  into  one  chimney.  At  Havre,  the 
boiler  is  a  simple  cylinder  13.1  feet  long  and  20  inches  in  diameter. 
These  dimensions  are  more  than  sufficient  to  serve  simultaneously  two 
systems  of  two  refining  kettles  each. 

The  steam  supply  pipe,  %,  is  conducted  along  the  flue  j?,  by  which  a 
superheating  of  the  steam  is  effected.  There  is  an  arrangement,  q^  (see 
Fig.  1,)  at  the  lowest  point,  by  which  the  condensed  water  can  be  blown 
out  of  the  pipe  before  the  commencement  of  the  operation. 

The  refiuing-kettles,  d^  are  closed  by  a  movable  hood  of  sheet  iron, 
fitting  into  a  groove  on  the,  edge.  The  hoods  are  connected  by  sheet- 
iron  pipes,  /,  with  condensation  chambers,  g,  of  which  there  is  one  for 
each  system.  At  Havre,  the  condensation  chambers  are  of  sheet  iron, 
and  evidently  of  too  small  cubical  contents. 

Manner  of  worlcing. — The  work  is  commenced  by  mixing  the  zinc  "with 
the  lead,  ^melted  in  one  of  the  desilverizing  kettles,  by  means  of  a  me- 
chanical stirrer,  represented  on  a  larger  scale  in  Fig.  3.  The  vertical 
shaft,  a,  is  set  in  rotary  motion  from  the  crank,  c,  by  the  conical  wheels, 
b  b.  To  the  shaft,  «,  is  attached  the  box,  cZ,  perforated  like  a  sieve,  in 
which  the  zinc  is  placed,  and  this,  filled  with  pieces  of  zinc,  is  closed  by 
the  cover,  ~k,  which  is  fastened  in  place  by*the  wedges,  1 1.  Above  the 
box,  and  attached  to  the  shaft,  are  two  skew- wings.  The  whole  is  sup- 
ported on  the  frame,  e  e,  which  can  be  moved  on  rails  over  the  desilver- 
izing kettle.  When  beginning  the  work,  the  shaft,  a,  is  sunk  so  deep 
into  the  metal,  that  the  box  containing  the  zinc  is  suspended  near  the 
bottom  of  the  kettle.  The  shaft  is  passed  through  the  collars,  /  and  ^, 
and  the  wedge,  Ji^  inserted  below  the  collar,  /,  prevents  its  being  lifted 
out  of  position  by  the  motion  of  the  apparatus. 

The  shaft  is  set  in  rotary  motion  so  soon  as  the  box  containing  the 
zinc  has  been  sunk  in  the  kettle,  thus  producing  a  distribution  of  the 
rising  drops  of  zinc  by  means  of  the  skew-wings.  After  the  zinc  has 
been  intermixed  the  connection  of  the  conical  wheels  is  loosened,  the 
wedge,  7i,  removed,  and  the  shaft  lifted  by  a  system  of  pulleys.  For  this 
purpose  the  collar,  g,  is  movable  on  the  points,  i,  so  that  the  box  can  be 
lifted  al)ove  the  level  of  the  frame,  e,  and  held  in  this  position  by  placing 
under  it  a  double  claw  resting  on  the  supports,  m  m,  and  the  whole 
apparatus  may  be  rolled  away  from  the  kettle,    v 

This  mechanical  stirrer,  not  effecting  the  complete  distribution  of  the 
zinc  in  the  lead,  it  is  found  necessary,  after  each  addition  of  zinc,  to  stir 
H.  Ex.  10 29 
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for  some  time  with  skimming-ladles — an  operation  which,  in  the  opinion 
of  the  officers,  might  be  dispensed  with  if  the  wings  were  made  larger 
and  two  sets  placed  on  the  shaft,  one  over  the  other.  It  is  intended  to 
make  such  a  change  in  the  apparatus  at  Havre.  Were  the  stirring  appa- 
ratus, as  it  easily  might  be,  moved  by  steam,  much  manual  labor 
would  be  avoided. 

The  amount  of  zinc  used  at  the  Rothschild  Works  is  1.1  per  cent ;  the 
length  of  time  necessary  for  melting  and  ladeling  out,  twenty  to  twenty- 
four  hours ;  the  amount  of  silver  in  the  desilverized  lead  is  0.0005  per 
cent.,  or  79  grains  in  a  ton.  If  the  difference  in  the  percentage  of  silver 
in  the  lead  be  considered,  these  results  closely  coincide  with  those  ob- 
tained at  the  Hartz  Works,  where,  in  twenty-four  hours,  a  kettle  of 
25,775  pounds  of  lead,  with  0.0104  to  0.0125  per  cent,  of  silver  is  desil- 
verized by  1.4  per  cent,  of  zinc,  to  0.0005  per  cent,  silver.  The  zinc 
scum,  after  being  liquated  in  the  small  kettles  at  a  tolerable  high 
temperature,  is  quite  dry,  and  contains  2^  to  3  per  cent,  silver.  It  is 
subsequently  treated,  while  the  liquated  lead  is  returned  to  that  in  the 
desilverizing  kettle. 

In  order  to  free  the  desilverizing  lead  from  zinc,  it  is  brought  into 
both  of  the  refining  kettles  belonging  to  each  desilverizing  kettle,  which 
hold  about  11,000  pounds  each.  The  kettles  are  heated  to  light  cherry- 
red  heat ;  the  hoods  are  then  set  on,  the  steam-conducting  pipe  is  passed 
to  the  bottom  of  the  kettle,  and  steam  injected  into  the  metal  bath,  at  a 
pressure  of  four  atmospheres.  A  violent  oxidation  of  the  zinc  takes 
place  under  a  disengagement  of  hydrogen,  the  temperature  in  the 
kettles  is  much  increased  by  the  chemical  process,  and  in  about  three 
hours  the  whole  of  the  zinc  is  oxidized,  and  the  antimony  also  removed ; 
of  this,  as  already  mentioned,  there  exists  but  a  small  quantity  in  the 
lead.  The  oxides  are  a  mixture  of  oxide  of  lead  and  oxide  of  zinc,  in 
which  many  particles  of  metallic  lead  are  also  mingled.  Though  no 
figures  with  regard  to  the  amount  of  this  last  can  be  given,  from  their 
appearance,  the  quantity,  as  in  the  Hartz,  is  at  least  2  to  3  per  cent,  of 
the  original  amount  of  lead.  The  mercantile  lead  produced  is  apparently 
of  a  very  good  quality ;  it  is  ladled  out  into  pans,  movable  on  two  wheels. 
The  condensation  chambers  are  evidently  too  small  to  collect  all  the  fine 
oxides  which  have  been  carried  off.  The  production  of  refined  lead  is 
stated  as  82  per  cent.,  while  the  quantity  of  English  coal  used  is  given 
as  8  to  10  per  cent.  • 

Two  systems  are  always  worked  together — desilverizing  and  refining 
two  charges  of  22,000  j)ounds  in  twenty-four  hours.  Both  systems  are 
served  by  six  workmen,  who  alternate  in  twelve-hour  shifts,  so  that  but 
three  workmen  are  employed  at  one  time.  Two  of  these  serve  the  de- 
silverizing kettle,  while  the  third  attends  to  the  boiler  and  the  kettle 
containing  the  desilverized  lead.  The  ladling  out  of  the  mercantile  lead 
is  done  by  special  workmen,  who  are  paid  30  cents*  per  2,200  pounds, 
while  the  other  workmen  earn  from  80  to  100  cents  daily.  The  total 
cost  of  this  portion  of  the  process,  with  the  exception  of  losses,  (estimated 
at  1  per  cent.,)  may  be  rated  as  follows : 

On  100  -weight 
of  lead. 

Wages — For  44,000  pounds  are  required  10  shifts  at  90  cents 2.  04  cts. 

Coal — For  2,200  pounds  of  lead  are  used  220  pounds  of  coal,  costing  50  cents . .  2.  20  cts. 
Zinc — The  amount  of  zinc  used  for  2,200  pounds  of  lead  is  22  pounds,  costiug 
112  cents - 5. 08  cts. 

9. 32  cts, 

*  AU  moneys  are  given  in  coin  value  of  the  United  States, 

t 
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APPARATUS  FOR  THE  DESILVERIZA- 
TIOiV  or  LEAD. 

Figs.  1  and  2 — Desilverization  works  at  Havre, 

Fig.  3— Zinc  Stirring  Apparatus. 

Fig.  4 — Desilverizing  Works  according  to  Cor- 

durie. 
Fig.  5— Tapping  Arrangement. 
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When  this  process  was  introduced  into  the  Lautenthal  Silver  Works, 
the  existing  Pattinson  battery  was  used  unaltered,  the  kettles  being 
simply  provided  with  hoods,  which  are  connected  with  larger  conden- 
sation chambers  than  at  Havre.    The  desilverization  and  refining  are 
carried  on  in  the  same  kettle,  which  holds  27,500  pounds.    Steam,  having 
a  pressure  of  but  one  atmosphere,  is  conducted  into  the  metallic  bath 
heated  to  a  cherry-red  heat,  and  the  whole  is  completely  freed  from 
7jinc  in  about  three  hours.    An  attempt  to  remove  contemporaneously,  as 
at  Havre,  the  antimony,  which  is  here  present  in  considerable  quanti- 
ties, was  unsuccessful;  to  do  this  the  zincous  oxides  are  first  removed, 
the  hood  is  then  set  on  loosely,  doors  in  it  are  opened,  so  that  the  air 
can  have  access,  and  steam  is  conducted  in  for  about  an  hour  longer. 
By  this  means  black  abstrich,  similar  to  that  formed  by  poling,  results, 
with  the  advantage  of  holding  the  zincous  oxides  apart  from  the  anti- 
monial  products.    The  zinc  scum  is  liquated  in  common  desilverizing 
kettles,  at  a  less  elevated  temperature.    A  zinc  scum  is  obtained,  con- 
taining about  1^  to  If  per  cent,  silver.    It  will  hereafter  be  snown  that 
this,  which  contains  more  lead,  is  more  readily  decomposed  by  steam 
than  the  dry,  very  argentiferous,  and  zincous  zinc  scum  obtained  at 
Havi'e.    The  lead,  liquated  at  a  lower  temperature,  and  hence  containing 
less  silver,  is  completely  desilverized  in  the  ordinary  manner  by  skim- 
ming ;  as  the  liquated  lead  contains  a  surplus  of  zinc,  none  (or  if  any  a  . 
very  small  quantity)  need  be  added.    The  Hartz  liquating  operation 
appears  more  advantageous  than  that  used  at  Havre,  since  the  labor  of 
ladling  the  liquated  lead  into  the  desilverizing  kettle  is  altogether 
avoided. 

The  direct  yield  of  refined  lead  is  about  80  to  84  per  cent. ;  about  IJ 
per  cent,  of  the  lead  goes  into  the  zincous  oxides,  which  consist  of  about 
55  per  cent,  of  lead,  and  0.8  per  cent,  goes  into  the  antimonial  abstrich. 
The  rest  of  the  metal  passes  into  the  zinc  scum,  the  lead  reduced  from 
the  first  scum,  and  the  lead  refuse  formed  after  the  removal  of  the  anti- 
mony. The  amount  of  coal  used  in  desilverizing  and  refining  is  about 
ten  per  cent.  The  total  cost  *  of  this  process  (except  loss,  pay  of  director, 
and  wear  of  the  kettle,)  is  about  12.5  cents  per  hundred  weight,  (110 
pounds:) 

Wages '. 1.9  cts. 

Zinc 7. 5  cts. 

Coal 3.0  cts. 

12.  4  cts. 

These  expenses  would  probably  be  somewhat  reduced  with  more 
practice  and  greater  production,  by  a  saving  in  wages  and  coal.  The 
loss,  so  far  as  examined,  amounts  scarcely  to  1  per  cent,  of  the  lead 
originally  placed  in  the  kettle ;  while,  according  to  the  fire  assay,  there 
is  no  loss  in  the  silver  present,  but,  on  the  contrary,  a  slight  increase, 
as  is  generally  the  case  in  well-managed  smelting  works.  The  following 
analysis  shows  the  excellent  quality  of  the  lead  deprived  of  zinc  by 
means  of  steam : 

Lead - 99.9913 

Copper 0022 

Antimony 0052 

Zinc 

Iron , 0007 

Silver 0006 

100.0000 


*  The  exact  and  detailed  results  are  tabulated  at  the  end  of  the  memoir. 
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If  the  operations  at  Havre  and  in  the  Hartz  are  compared,  the  first 
striking  difference  is  that,  at  the  former  place,  the  lead  is  deprived  of 
zinc,  in  special  smaller  refining  kettles,  under  high  pressure.  The  de- 
zincation  is  carried  on  in  special  kettles,  as  it  is  feared  that  light  rich 
argentiferous  crusts  may  remain  clinging  to  the  sides  of  the  desilverizing 
kettle,  which  "will  not  be  removed  by  skimming,  and  which  may  impair 
the  desilverization  of  the  lead.  This  result  has  never  been  observed  in 
the  Hartz,  where  the  desilverization  is  carried  just  as  far  as  at  Havre, 
and  completed  in  the  same  time.  The  reason  given  for  using  smaller 
refining  kettles  at  Havre  is  that  the  process  is  thus  hastened,  while  a 
better  quality  of  lead  is  thought  to  be  obtained  by  the  higher  pressure 
of  the  steam ;  but,  as  already  stated,  the  dezincation  is  effected  at  the 
Hartz  in  larger  kettles,  under  a  low  steam  pressure,  in  the  same  time  as 
at  Havre. 

TREATMENT  OF  THE  ZINC  SCUM. 

1.  Treatment  of  the  poor  zinc  scum. 

The  attempt  to  remove  the  antimony  contemporaneously  did  not  prove 
successful;  but  this  could  not  be  attained  when  tried  with  steam  under 
a  pressure  of  four  to  five  atmospheres.  That  a  special  removal  of  the 
antimony  is  not  necessary  at  Havre  is  probably  owing  neither  to  the 
arrangement  of  the  kettles  nor  to  the  use  of  high-pressure  steam,  but  to 
the  small  amount  of  antimony  in  the  lead,  to  remove  which  the  refining 
process  is  perhaps  siifiicient;  and  if  the  different  capacities  of  the  kettles 
are  considered,  it  is  found  that  the  dezincation  and  removal  of  the  anti- 
mony occupy  the  same  time  in  the  Hartz  as  the  dezincation  alone  does 
at  Havre.  It  would  therefore  api^ear  that  tbere  is  no  advantage  in 
desilverizing  and  dezincizingin  special  kettles  with  high-pressure  steam. 
Even  a  superheating  of  the  steam  appears  to  be  scarcely  necessary;  at 
least  in  the  Hartz  its  use  made  no  apparent  difference.  It  is  only 
requisite  that  the  steam  should  be  dry,  as  otherwise  the  latent  heat 
needed  to  convert  the  water  anew  into  steam  causes  a  greater  consump- 
tion of  fuel.  From  a  comparison  of  the  costs  it  is  evident  that  they  are 
about  alike  at  Havre  and  the  Hartz,  if  no  account  be  made  of  the  different 
quantities  of  zinc  which  are  dependent  on  the  amount  of  silver  in  the 
lead.  If  the  Cordurie  and  simple  poling  process  are  compared,  the 
direct  cost  of  the  desilverization  and  refining  will  be  found  about  the 
same.  A  slight  advantage  would  in  time  be  gained  by  the  steam  method 
in  shortening  the  process  and  consequently  saving  labor  and  fnel.  The 
small  quantity  of  plumbiferous  oxides  and  the  consequently  larger 
quantity  of  refined  lead  produced  by  the  steam  process,  give  it  an  im- 
portant advantage,  while  the  zincous  oxides  are  available  as  paint. 
Moreover,  the  steam  method  admits  readily  a  complete  closure  of  the 
kettles,  thus  preventing  the  loss  of  lead  and  rendering  the  work  less  • 
injurious  to  health.  In  dezincation  by  poling  such  a  closure  cannot 
easily  be  employed,  not  only  because  the  pole  must  frequently  be 
replaced,  but  also  that  the  oxidation  of  the  zinc  being  almost  entirely 
due  to  the  oxygen  of  the  air,  a  complete  exclusion  of  this  is  not  desirable. 

As  used  at  Lautenthal  the  steam  method  demands  no  expensive  plant. 
Every  Pattinson  battery  may,  at  a  slight  outlay,  be  altered  to  serve  it. 
Condensation  chambers  of  but  small  extent  are  needed,  since  the  oxides 
carried  off  fall  easily  with  the  steam.  It  therefore  seems  evident  that 
the  steam  process  has  the  advantage  over  all  other  yet  known  methods 
for  refining  the  zincous  desilverized  lead.  In  a  new  establishment  it 
would  be  advisable  to  provide  the  kettles  with  a  tapping  arrangement, 
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SO  tliat  the  lead  might  flow  directly  into  the  pans,  and  thus  do  away 
■with  the  laborious  and  tedious  ladling  out.  The  plug  recommended  by 
Corduri6  is  less  suitable  for  the  purpose  than  the  slide  used  in  some  of 
the  Ehenish  lead  works.  Of  this  the  tapping-pipe  ends  in  a  triangular 
flange,  on  which  there  is  a  movable  lever,  which  is  pressed  against  by 
an  iron  plate  held  in  position  by  screws;  both  the  flange  and  the  inner 
side  of  the  lever,  by  which  the  tap-opening  is  closed,  must  be  planed 
very  smooth,  so  as  to  produce  a  complete  closure.  For  safety  the  tap- 
opening  is  also  closed  by  a  brasque  plug.  If  stopped  by  solidified  lead 
the  tap  opening  is  easily  cleared  by  running  a  hot-iron  bar  into  it.  The 
translator  saw  this  slide  arrangement  used  at  the  works  of  the  Stolberg 
company,  near  Aix-la-Ohapelle,  where  it  worked  admirably. 

The  oxides  produced  in  the  Cordurie  method  of  refining  the  lead  are 
so  rich  in  zinc,  and  occur  in  such  a  fine  state  of  division,  that  the  great 
mass  of  oxide  of  zinc  can  be  easily  separated  from  the  oxide  of  lead  by 
a  simple  elutriation. 

The  following  manipulation  is  used  at  Havre  for  this  purpose :  The 
oxides  are  first  washed  with  a  little  water  on  an  inclined  plane,  six  feet 
long,  divided  into  two  sections  by  a  traverse.  The  particles  of  lead 
remain  in  the  upper  section,  a  portion  of  the  plumbiferous  oxides  is 
collected  in  the  second  section ;  but  the  great  mass  of  the  oxides  pass 
through  a  sieve  in  front  of  the  flame,  into  a  large  reservoir.  The  lead 
particles  are  returned  to  be  refined,  the  plumbiferous  oxides  are  reduced 
in  a  reverberatory  furnace,  while  the  great  mass  of  the  oxides,  composed 
of  almost  equal  parts  of  oxide  of  zinc  and  oxide  of  lead,  are  subjected 
to  a  further  separation  by  decantation.  For  this  purpose  three  casks, 
about  four  feet  high  and  four  feet  in  diameter,  are  placed  one  above 
another.  These  are  provided  at  various  heights,  with  tap-openings. 
The  oxides  are  placed  in  the  upper  cask  and  stirred  up  with  water. 
They  are  then  allowed  to  settle  and  the  rich  zincous  oxides,  which  lie 
on  top,  are  tapped  into  the  second  cask.  The  same  operation  is  here 
repeated,  the  highest  portion  goes  into  the  lower  cask,  the  heaviest  is 
returned  to  the  upper  one.  In  this  manner,  plumbiferous  oxides,  with 
about  60  ])er  cent,  lead,  and  zincous  oxides,  which  retain  30  per  cent, 
lead,  are  obtained.  The  first,  like  the  rich  oxides  to  be  hereafter  men- 
tioned, are  treated  with  hydrochloric  acid  in  order  to  remove  the  zinc 
and  ^t  tiiem  for  reduction.  The  latter  are  well  dried,  and  it  is  intended 
to  sell  them  as  paint,  for  which  they  are  said  to  be  excellent,  their 
quality  being  improved  by  the  lead  they  contain ;  for,  though  their. tint 
is  not  pure  white,  t*hey  require  less  oil  than  zinc-white.  These  oxides 
are  particularly  good  for  painting  wood,  and  answer  better  than  zinc- 
white  for  a  first  coat  or  where  a  pure  white  color  is  not  necessary.  It 
is  therefore  hoped  that  the  zinc  oxides,  equal  to  about  one  per  cent,  of 
the  original  amount  of  lead,  may  be  sold  at  a  relatively  fair  price. 

In  table  2  we  give  a  .plan  of  the  processes  and  intermediate  products 
for  the  purpose  of  affording  an  easy  tabular  view. 
.  l7i  the  Kartz.— When  washed  at  the  Lauthental  Silver  Works,  on  an 
inclined  plane,  the  greater  part  of  the  poor  oxides  remained  in  the  res- 
idue, which  contained  upward  of  85  per  cent.  lead.  Hence  it  appears 
that  this  substance  essentially  consists  of  metallic  lead  and  oxide  of 
lead,  and  can,  therefore,  be  reduced  without  difficulty.  The  remainder 
of  the  oxides  are  conducted  into  the  collecting  vessels  as  a  fine  silt. 
They  contain  only  thirty  per  cent,  lead,  and  are  of  a  yellowish  tint.  If 
used  as  a  metallic  color,  the  presence  of  oxide  of  lead  would  appear 
advantageous.  The  results  obtained  at  Havre  can,  tberefore,  be  had 
without  decantation  by  the  use  of  a  better  method  of  concentration,  as 
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by  this  means  tlie  separation  of  almost  equal  portions  of  oxide  of  lead 
and  oxide  of  zinc,  and  the  consequent  treatment  by  hydrochloric  acid 
is  entirely  avoided.  The  price  of  hydrochloric  acid  being  much  greater 
in  the  Hartz  than  at  Havre,  it  will  scarcely  be  employed  there  for  the 
treatment  of  the  plumbiferous  residues,  and  it  is  hoped  this  may  be 
better  done  by  a  simple  reduction.  No  estimate  can  be  given  as  to  the 
amount  of  acid  used  in  treating  the  poor  oxides  at  Havre,  since  suffi- 
cient quantities  have  not  yet  beeh  worked  for  the  formation  of  a  correct 
opinion. 

2.     Treatment  of  the  rich  argentiferous  zinc  scum — steam  process  at  Havre 

and  in  the  Hartz. 

Corduri^  not  only  originated  the  use  of  steam  for  dezincation  of  lead, 
but  first  called  attention  to  the  use  of  steam  in  the  further  treatment  of 
the  rich  zinc  scum.  When  the  zinc  scum  from  the  desilverization  is 
treated  with  steam,  the  zinc-silver-lead  alloy  it  contains  is  decomposed, 
and  a  mixture  formed  of  oxide  of  zinc  and  oxide  of  lead  with  rich  lead. 
The  oxides  are  still  argentiferous,  the  silver  they  contain  being  due  to 
grains  of  rich  lead,  mechanically  intermixed,  and  also  to  a  tolerably 
infusible  lead-silver-copper  alloy.  The  latter  frequently  attaches  itself 
in  considerable  quantities  to  the  hood  covering  the  kettles,  so  that  the 
amount  of  silver  increases  with  that  of  copper,  up  to  9  per  cent.  The 
formation  of  this  alloy  is  caused  by  the  lead  thrown  against  the  sides 
of  the  hood  (and  therefore  into  the  oxides)  which  liquates  out  till  an 
alloy  remains  which  no  longer  melts  at  the  light-red  heat  of  lead.  To 
avoid  forming  this  alloy,  .as  far  as  ijossible,  the  steam  must  not  be 
allowed  to  stream  with  too  great  force  through  the  metal,  nor  must  the 
zinc  scum  be  taken  off  too  dry,  since  lead  is  then  wanting  and  the  alloy 
rich  in  silver  and  copper  is  more  easily  produced.  Moreover,  the  zinc 
scum,  deficient  'in  lead,  requires  an  excessively  high  temperature  to 
bring  the  mass  to  a  semi-fluid  condition  fit  to  be  treated  with  steam. 

At  Havre,  where  the  zinc  scum  is  taken  off  very  dry,  the  oxides  con- 
tain more  silver  than  the  rich  lead  separated ;  while  in  the  Hartz  the 
reverse  is  true,  since  the  zinc  scum  contains  more  lead.  In  the  latter 
case,  the  rich  lead  contains  about  1-J  to  If  per  cent.;  the  rich  oxide 
above  i^  to  1  per  cent,  silver.  As  a  consequence  of  the  high  tempera- 
ture, the  kettles  used  for  treating  the  zinc  scum  at  Havre  are  rapidly 
destroyed,  while  after  four  months'  use  a  change  was  not  found  neces- 
sary in  the  Hartz.  It  may  also  be  mentioned  that  there  a  steam  jires- 
sure  of  but  thirteen  to  fifteen  pounds  is  used  in  this  stage  of  the  oi^era- 
tion;  and  at  Havre,  on  the  contrary,  four  to  five  atmospheres,  yet  the 
Ijeriod  of  the  operation  is  no  shorter  than  in  the  Hartz.  At  both 
places,  four  hours  are  required  to  decomijose  a  kettle  of  11,000  pounds. 

Considerable  quantities  of  hydrogen  gas  are  formed  during  the  treat- 
ment of  the  zinc,  and  if  the  tightly-closed  hoods  are  opened  and  air 
allowed  to  enter  before  the  end  of  the  operation,  there  is  danger  of  an 
explosion.  This  risk  may  be  avoided  by  conducting  through  the  hood 
a  second  steam-pipe  to  discharge  above  the  bath  of  metal  and  thus 
passing  steam  over  the  kettle  and  through  the  condensation  chamber 
after  the  conclusion  of  the  process. 

The  completion  of  the  operation  is  recognized  by  means  of  samples 
of  the  oxides  and  the  rich  lead.  The  latter  must  be  so  free  from  zinc 
that  no  flaps  remain  on  a  ladle  from  which  it  is  poured,  while  the  oxides 
must  be  in  a  fine  powder,  free  from  the  greasiness  of  intermixed  metal, 
and  when  taken  in  a  glowing  condition  must  exhibit  no  ignition  of  zinc 
in  the  air. 
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The  smoke  carried  off  with  the  steam  consists,  for  the  most  part,  of 
oxide  of  zinc,  and  is  always  more  or  less  argentiferous,  and  it  is,  wherever 
practicable,  advisable  to  erect  sufficient  condensation  chambers  to 
collect  it. 

According  to  Gruner,  during  an  experiment  of  considerable  duration, 
the  loss  of  silver  at  Havre  amounted  to  three  per  cent.,  an  unfavorable 
result  which  must,  in  great  part,  have  been  owing  to  insufficient  con- 
densing chambers.  The  relative  amounts  of  oxides  and  rich  lead  depend 
on  the  character  of  the  zinc  scum.  In  the  Hartz,  where,  as  already 
mentioned,  the  zinc  scum  is  enriched  to  fifteen  per  cent.,  from  100  pounds 
of  zinc  scum  are  obtained  on  an  average  70  to  75  iDounds  of  rich  lead; 
32  to  2G  pounds  oxides. 

As  known,  not  only  the  silver,  but  the  greater  portion  of  the  copper, 
with  small  quantities  of  antimony,  is  concentrated  in  the  rich  lead ;  and 
when  treating  lead  containing  much  copper,  the  enrichment  of  the  zinc 
must,  on  this  account,  not  be  carried  too  far,  since  the  rich  lead  contains 
so  much  copper  that  it  will  hardly  melt.  In  this  case  a  very  rich  litharge 
is  obtained  Irom  the  cupellation  of  the  rich  lead,  and  a  relatively  very 
large  portion  of  the  silver  must  be  returned  to  intermediate  operations, 
causing  a  loss  which  is  evidently  a  great  disadvantage. 

Final  treatment. — The  further  treatment  of  the  argentiferous  oxides 
is  an  important  question,  and  the  following  process  is  employed  at  the 
Havre  works : 

The  oxides,  in  a  fine  powder,  are  separated  from  the  intermingled 
grains,  which  consist,  for  the  most  part,  of  the  very  refractory  alloy,  by 
shifting  under  water.  The  grains  are  powdered  in  a  mortar  and  then 
treated,  like  the  fine  powder,  with  hydrochloric  acid,  for  the  purpose  of 
removing  the  zinc,  which  otherwise  hinders  the  reduction  of  the  oxides. 
Therefore,  only  so  much  acid  should  be  used  as  to  bring  all  the  zinc  into 
solution.  When  this  end  is  completely  attained,  there  is  formed  at  the 
same  time  an  insoluble  oxychloride  of  lead.  For  this  purpose  cisterns  . 
are  used  at  Havre,  laid  in  Portland  cement,  and  lined  with  a  thick  coat- 
ing of  the  same,  to  protect  them  from  the  action  of  the  acid.  Iron  ves- 
sels, enameled  on  the  inside,  resisted  the  action  of  the  acid  but  a  short 
tinie.  To  manipulate  44,100  pounds  of  lead  daily,  two  cisterns  4  feet 
long  in  clear,  3  feet  broad  and  2^  feet  deep,  are  sufficient  for  the  treat- 
ment of  the  rich  and  poor  oxides. 

The  cisterns  are  provided  with  a  tap  1^  feet  above  the  floor.  Previous 
to  dissolving,  the  oxides  are  stirred  with  a  little  water,  and  the  acid 
added  cold,  as  brought,  without  any  further  dilution.  It  is  then  stirred 
uninterruptedly  from  four  to  five  hours,  in  order  to  prevent  any  caking 
together  of  the  oxides,  which  would  hinder  the  action  of  the  acid.  The 
operation  is  completed  when  a  sample  of  the  oxides  melts  in  a  crucible 
in  a  muffle-furnace  without  the  addition  of  any  fluxes.  The  greater 
portion  must  then  separate  as  metallic  lead.  The  oxychloride  of  lead, 
present  in  smaller  quantities,  forms  a  thin  fluid  slag  over  the  metallic 
mass.  Until  this  separation  takes  place  completely,  that  is,  so  long  as 
the  slag  of  oxychloride  of  lead  is  still  porous  and  appears  mixed  with 
particles  of  metal,  zinc  is  still  present  and  the  process  unfinished.  If 
the  fluid  over  the  oxides  reacts  neutrally  before  the  oxides  gain  the  de- 
sired character,  acid  is  wanting ;  but  if  with  an  acid  reaction  the  oxides 
are  sufficiently  prepared,  fresh  quantities  of  oxides  are  added  so  as  to 
utilize  the  acid  completely.  Acid  reaction  is  shown  by  the  evolution  of 
hydrogen  gas  on  dipping  in  a  piece  of  zinc.  In  this  way  it  is  very  easy 
to  effect  the  entire  removal  of  the  zinc  without  the  use  of  an  excess  of 
acid. 
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After  tapping  off  the  fluid  into  clearing  vessels,  tlie  oxides  so  pre- 
pared are  placed  on  an  inclined  plane  to  drain,  and  then  melted  in  iron 
kettles,  thus  separating  the  greater  portion  of  the  rich  lead  from  the 
chloride  of  lead  containing  little  silver.  The  last  is  reduced  in  a  rever- 
beratory  furnace  with  lime  and  coal.  The  slags  formed  in  this  are  melted 
in  alow  blast-furnace  with  the  dross  obtained  in  the  reduction  of  rich 
litharge  in  a  reverberatory  furnace,  together  with  a  flux  of  ferruginous 
substances.  The  result  is  a  cupriferous  matte  containing  but  little  lead, 
and  slag  lead,  which  is  refined,  and  then  goes  back  to  the  desilveriza- 
tion.    The  chloride  is  thrown  aside  as  useless. 

In  considering  the  method  just  described,  the  amount  of  hydrochloric 
acid  used  forms  a  very  important  factor  in  the  calculation,  and  this 
varies  with  the  proportion  of  zinc  present  in  the  oxides.  No  accurate 
investigation  on  this  subject  has  been  made  at  Havre,  but  it  may  be 
predicted  that  the  amount  of  acid  used  approximates  to  the  amount  of 
oxides  treated,  or  about  2  per  cent,  of  the  original  lead.  At  Havre  the 
acid  can  be  bought  at  the  low  rate  of  50  cents  per  100  pounds,  costing 
about  1|  cents  per  100  pounds  of  lead  treated.  In  the  Hartz,  where  the 
price  is  much  higher,  this  method  was  found  impracticable.  The  rich 
oxides  are  there  introduced  at  the  highest  possible  heat  during  cupella- 
tion.  To  prevent  loss  from  the  formation  of  dust,  the  blast  is  shut  off 
until  the  oxides  form  a  i3ulpymasson  the  surface  of  lead  being  cupelled; 
the  blast  is  then  let  on  again  and  the  fire  kept  at  high  heat  until  aless- 
consistent  pulpy  slag  has  formed.  This  is  drawn  off',  and  consists  of 
oxide  of  zinc,  oxide  of  lead,  and  grains  of  rich  lead.  The  silver  con- 
tained in  this  scum  does  not  amount  to  more  than  23,750  grains  in  the 
ton,  the  greatest  portion  of  the  silver  having  passed  into  the  lead.  Af- 
er  the  scum  has  been  drawn  off,  true  litharge  is  formed,  which,  from 
the  high  percentage  of  silver  in  the  lead,  is  always  argentiferous.  As 
the  grains  of  rich  lead  in  the  scum  cannot  be  mechanically  removed,  (by 
washing  or  huddling,)  the  whole  of  the  scum  is  reduced  together  with 
rich  litharge.  The  zinc  being  present,  not  as  metal,  but  oxide,  does  not 
injuriously  affect  the  working  of  the  furnace,  as  was  the  case  formerly 
in  smelting  the  zinc  scum.  As  the  zincous  slags  produced  by  the  re- 
duction still  contain  lead  and  some  silver,  they  are  therefore  added  to  the 
matte  smelting  in  a  blastfurnace  where  a  very  thin,  fluid  slag,  rich  in 
iron,  is  i)roduced,  so  that  the  zinc,  which  has  no  ill  effect  on  the  working 
of  the  furnace,  is  lost  in  the  slags  and  thrown  away. 

A  condition  of  success  in  the  operation  of  adding  oxides  during  the 
cupellation  is,  that  the  oxides  must  not  be  taken  too  dry,  *.  e.,  too  poor  in 
lead,  as  in  that  case  the  amount  of  oxides  produced  is  so  great  as  to  be 
disproportioned  to  the  quantity  of  rich  lead.  It  has  been  found,  in  re- 
lation to  the  silver  and  copper  contained  in  the  lead  at  Lautenthal,  that 
it  is  advisable  to  take  from  8  to  10  per  cent,  of  the  lead  placed  in  the 
kettles  in  the  form  of  zinc  scum. 

An  inspection  of  table  1  will  show  that  the  rich  oxides  are  utilized  at 
a  much  less  cost  in  the  Hartz'than  at  Havre,  and  by  this  process  there 
is  little  danger  of  loss,  provided  the  oxides  are  added  with  care  during 
cupellation.  It  may,  however,  be  recommended,  where  practicable,  to 
supi)ly  the  cupelling  furnaces  with  condensation  chambers.  The  method 
of  decomposing  the  rich,  argentiferous  zinc  scum  by  steam,  and  utiliz- 
ing the  oxides  by  additioii  during  cupellation,  is  marked  by  its  simpli- 
city, its  slight  expense,  and  comparative  freedom  from  loss. 

The  whole  steam  process,  both  for  refining  the  poor  lead  and  treating 
the  rich  oxides,  is  to  be  regarded  as  an  essential  improvement  in  zinc 
desilverization,  which  must  lead  to  its  general  introduction. 


Table  2. 
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-^^Ijnpure  Desilverized  Lead 
(witli  Steam.) 


Soft  Lead 
(Mercantiio  Article.) 


rticles.  2inc  Oxides,  Kich  iu  Lead 

{reduced  in  llyverberatoiy  Furuace.) 


Abstrich 
(to  bo  rodnced  in 
Blast  Fu'i^ce.) 


Plnrabifornns 

Zino  Oxido 
(witli  iry<lro- 
cbloric  Acid.) 


Zinc  Oxide  Paint 
(Mercantile  Article.) 


jy  Kich  Oxides 

(witb  Hydrochloric  Acid.) 


Jlicb  Zinc  Senn 

(liquated.) 


neentmted  Zino  1- 
(with  Steam.) 


(tuCupellati* 


Silver 
(Mercantiio  Article.) 


Sln^s  nf  Clilnride  of  Lead  Rich  Lead, 

-itb  Lime  and  Coal  in  a  Eev'y  Fnrnace.)s 

" ^  f^^=. 


-C^"  Slags.  •=^- 


Cnprifernns  matte. 


Antiraonial  Lead 
(to  bo  reliuod.) 


Table  3. 

table  of  the  desttterizatiou"  peocebs  in  the  hap.tz. 

(1,053,450  pouDfTs  lead  from  blast  furnace,  5,620  pormds  from  liquation  of  alistrich.) 


Smolted  Load— 1,039,070  Ib8.,^g3 

(withZinc.)    rscd,  per  11,023  lbs. 


Oxides  free  from  .Silver 
(with  00  to  CO  per  ct.  Lead. 
:2.553  per  ct.,  to  bo  ■washed.) 


Impure  I)esilveri:^cd  Lead 
(with  Steam.) 
T)ezinoized. 


Dross  Lead 
(liquated.) 


Impure  Desilverized  Lead 

(with  Steam.) 
Kemoval  of  Autimony. 


I^esidues 
(3.07  per  cent.) 
To  Matte  Smeltiuj;. 


Jlich  Zinc  Renm 
(liquated.) 


Argentiferous  Zinc  .Scnm 
(8.S«7  per  ct.) 


Oxides  Oxides 

(eontainiu2  85  per  ct.  Lead,  (containing:  30  per 
1.733  per  ct.)  0.8S  per  ct.) 

I  (Paiut.) 


Abstrich  and  Load  Dross 
(1.213  +  2.273  per  ct.) 


Desilverized  Lead  to  be  Kefined 
with  Steam. 
(I).713  per  ft.,) 
Tf=..i  S  I.ICG  Bundles  Brush, 

L'Beu  <         ...  ,,      ... 


Lead  Dross 
(0.420  per  ct., 
eturned  to  Blast  I'umar 


43  lbs.  Coal. 


Antimonial  Litbargo 

(0.533  por  ct.) 
To  llatto  .SracltinR. 


Abstrich 

(0.373  per  ct.) 

To  bo  rcflucod. 

Used,  G3  lbs.  C'oko. 


Lead  Dros.'i 
(0.307  lierct.) 
Ectnmed  to  Blast  Fnrna 

— Antimonial  Lead. 


Silver-Lead 
-J-^(to  Cupellation 
5.88  per  ct.) 


Argentiferous  Oxides. 


Pure  Silver-Le.ad. 


Lead  for  CnpellatioT 
ITscd  per  11.000  lbs. 


)11.3 


Bundles  Bru.sh. 
Bushels  Marl. 
Bushels  Clay.sl.ate. 


ntiferous  Abstrich. 


Flax  cont.aining  Lead, 
and  Solo  of  Cupelling  Furnace. 


Boducod  to  Le.ad. 


-=^Silver-Lcad. 


To  be  Cupelled,  (0.7  per  ct.)       Used,  290  lbs.  Colcc,  7( 
Abstrich  and  Litharge. 

I 
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In  order  to  avoid  returning  the  zinc  to  the  smelting-furnace,  as  is  the 
case  when  the  oxides  are  added  to  the  lead  during  cupellation,  the 
{isttenipt  was  made  to  separate,  by  washing,  the  oxide  of  zinc  free  from. 
silver,  from  the  inechanically  inclosed  argentiferous  particles  of  lead  ; 
but  a  sufficient  separation  was  found  to  involve  too  great  expense,  in 
consequence  of  the  fine  state  of  division  of  the  mass,  and  that  an  oxide 
of  zinc  was  produced  too  argentiferous  to  permit  its  entire  removal. 

A  series  of  excursions  in  Germany  during  a  i^eriod  of  three  years, 
gave  the  translator  opportunities  carefully  to^observe  and  study  all  the 
methods  of  zinc  desilverization  in  use.  Of  these  he  considers  the  Cor- 
durie  process  decidedly  the  best  and  most  economical.  With  local 
modifications,  this  method  is  suitable  wherever  the  price  of  zinc  is  not 
exorbitant.  Its  great  advantage  over  that  of  Pattinson  is  shown  in  the 
preceding  article,  and  its  general  substitution  is  merely  a  question  of 
time. 


Table  1. —  Cost  and  production,  ivith  lead  from  the  Upper  Harts  ;  determined  from  the  t'eat- 

ment  of  1,653,450  jjommcZs. 

I. — METAL    PRODUCTION  BY  THE  ZINC  DESILVERIZATION. 


BY  THE  STEAM  PROCESS. 

BY  USE  OF  STASS- 
FUETH  SALTS. 

BY  POLING. 

Materials  and  products. 

Prom  the  assay  there 
is  contained— 

Amount  used  and 
obtained  in  per 
cent. — 

Am't  used  and 
obtained   in 
per  cent. — 

SUver. 

Lead. 

Silver. 

Lead. 

Lead. 

Lead. 

USED. 

1,653,450  pounds  lead  from  blast  furnace. 

5,620  pounds  lead  from  liquation  of  abstricli . 

lbs.       OZ. 

2,  770  11 
6  10 

lbs. 
1,  651, 176 
5,616 

Total 

2,777    9 

1,  656,  792 

100 

100 

100 

100 

PEODUCED. 

(A)^Mercantile  products. 
2.911,145  cupelled  silver  

2,  721  11 

97.99 

Kefiued  Hartz  lead 

1,  398,  490 
91,  844 

22,  067 
4,067 

83.  202 
5.543 
1.332 
0.246 

77.187 
12. 120 
12. 120 
12. 190 

74  57 

Good  piK-lead 



15  40 

Antimonial  lead 

15  40 

Oxides  containing  no  silver,  '(13,560  pounds, 
containing,  by  assay,  30  per  cent,  lead.) 

15  40 

Total  A 

2,  721  11 

1,  516,  468 

97.99 

90.  323 

89.  307 

87  97 

{B)—Sxtbordinate  products  returned  to  smelt- 
ing processes. 

50,926  pounds  antimonial  litharge,  with  per 

100  pounds  1.006  pounds  silver. 
17,306  ]iounds  solo  of  cupelling  furnace  with 

55    8 
2    1 

2    2 

50,  881 
11,  460 

32, 143 

11,  397 
5,140 

per  100  pounds  13.1  pounds  silver  and  66 

pounds  lead. 
35,714  pounds  llus,  containing  lead,  with  per 

100  pounds  .060  poands  silver  and  90  pounds 

lead.                                                   c 
12,125  pounds  lead  dross  with  per  100  pounds 

94  pounds  lead. 
36,706  pounds  lead  slugs  per  100  pounds  14 

pounds  lead. 

Total  B 

59  11 

111,021 

2. 159 

6.701 

7.373 

6  87 

Total  A  and  B 

2,  871  10 

1,  027,  489 

100. 149 

97.  024 

96.  GSO 

96  84 

Hence,  with  regard  to  the  metals  used,  f  Sam- 

4    1 

0.149 

29, 303 

2.976 

3. 320 

3.16 
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n. — COST  OF  THE   ZINC   DESILVEKIZATIOX. 


I'or  5h  tons  of  lead. 


BY  THE  STEAM  PROCESS. 


BY  USE  OF 

STASSFUKTH 

SALTS. 


"Wages. 


Mate- 
rials. 


Total. 


Total  per  110 
pounds  lead. 


Desilverizatipn 

Dezincation 

Eemoving  antimony  by  steam 

Decomposition  of  zinc-scum 

Keflning  the  desilverized  lead 

Eeduction  of  the  zinc-scum 

Cupellation 

Keduction  of  the  oxides  formed  by  cupellation  . 

"Washing  the  oxides  free  of  silver 

Eedncing  the  litharge . : 

Kefining  desilverized  lead  from  reduction 

Preparation  of  antimonial  lead 


$2  76 


111  60 


|14  36 


1  50 
1  11 

14  00 
22 
13 
19 


2  30 
1  49 
29 
36 
21 
26 


15  cents. 

4  cents. 
4  cents. 
2  cents. 
2  cents. 


Total 


14  75 


19  27 


Therefore  for  110  pounds  lead : . . 

Expenses  for  smithiiig,  oil,  grease,  kettles,  &c.,  per  110  pounds 
lead. 

Total  all  costs,  except  superintendent's  pay 


18     28  cents. 
5 


33  cents. 


LEAD  AND  SILVER  SMELTING  IN  SAN  PRANCISCO. 

The  largest  lead  aud  silver  smelting- works  in  the  United  States,  at 
the  present  time,  are  undoubtedly  those  of  Mayor  Selby,  in  San  Fran- 
cisco. The  Bulletin,  of  that  city,  published  lately  an  interesting  article 
in  regard  to  them,  which  I  give  in  full : 

We  have  in  San  Francisco  the  most  extensive  smelting-works  in  the  "[Jnitecl  States, 
which  have  been  quietly  growing  up  during  the  last  four  years,  in  a  remote  part  of  the 
city  nd  almost  unknown  beyond  the  large  number  of  workmen  immediately  engaged, 
and  the  mining  and  freighting  interests  which  are  employed  in  furnishing  ores  and  crude 
bulli  on.  We  refer  to  the  lead  aud  silver-smelting  works  of  Mayor  Selby,  near  Black 
Point',  an  establishment  of  the  first  importance  as  a  means  of  developing  the  mines  of 
the  Pacific  coast,  aud  with  reference  to  the  value  of  its  transactions.  These  works, 
which  we  have  recently  visited,  consume  the  great  majority  of  all  the  ore  and  crude 
bullion  shipped  to  San  Francisco,  and  they  are  being  constantly  increased  in  extent  to 
keep  p&.ce  with  the  expansion  of  the  industrial  interests  with  which  they  are  associated. 
Their  present  capacity  can  be  enlarged  to  an  unlimited  extent ;  but  even  now  the 
quantity  of  crude  bullion  and  ore  consumed  exceeds  that  of  any  other  lead  and  silver 
smelting-works  in  the  country — probably  working  up  twice  the  amount  used  by  the 
Newark  Eeduction  Works,  which,  at  one  time,  were  considered  the  largest  in  the  United 
States. 

The  legitimate  place  for  smelting  the  ore  would  seem  to  be  at  the  mines  from  which 
they  are  extracted ;  but  as  they  can  be  more  advantageously  worked  where  science, 
skilled  labor,  and  capital  are  concentrated,  as  at  the  sea-board  cities,  the  nearest  and 
most  available  locality  is  undoubtedly  San  Francisco.  From  the  mines  of  Nevada  and 
Utah  to  this  city  the  distance  is  so  small,  compared  with  that  to  the  Atlantic  States, 
as  to  constitute  the  former  the  natural  customer  for  their  ores,  rendering  successful 
competition  from  the  East  out  of  the  question.  And  we  propose  to  show  that  in  our 
city  the  facilities  for  smelting  are  superior  to  what  are  ottered  in  any  other  locality. 
The  small  shipments  of  ores  which,  upon  the  opening  of  the  Pacific  Railroad,  went  East 
as  experiments,  soon  established  these  facts,  as  well  as  .that  higher  rates  are  paid  at 
the  smelting-works  here  than  can  be  obtained  elsewhere  in  the  United  States,  while 
the  cost  of  transportation  is  at  least  a  half  less  in  favor  of  San  Francisco,  to  say  noth- 
.  iug  of  the  considerable  percentage  of  ore  that  is  lost  by  cai^-shifting  and  the  jolting  and 
sifting  incident  to  so  long  a  transit. 

Some  of  the  shippers  who  for  a  while  gave  Newark  a  trial,  soon  became  satisfied  of 
tliis,  and  are  now  again  sending  their  ores  to  Sau  Francisco,  not  only  because  the  work 
is  done  cheaper  here  aud  the  charges  are  less,  but  the  treatment  is  more  thorough  and 
consequently  the  yield  greater.  This  same  rule  as  to  cheapness  applies  to  ores  that 
have  been  shipped  to  Swansea  for  reduction,  and  there  is  this  additional  fact  in  cou- 
nection  with  that  market,  that  while  miners  complain  of  not  receiving  fair  returns 
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from  Swansea,  experience  has  shown  them  that  at  Mr.  Selby's  works  they  are  honorably 
and  promptly  paid. 

As  regards  the  time  consumed  in  the  treatment  of  ores,  miners  will  find  that  the  ad- 
vantages, on  account  of  the  late  improvements,  will  be  largely  in  favor  of  San  Fran- 
cisco, and  that  returns  will  be  made  with  very  little  delay.  The  rule  adopted  by  Mr. 
Selby  is  to  buy  the  ores,  which  is  conveniently  done,  owing  to  the  extent  of  his  con- 
nections and  agencies  throughout  the  mining  region.  The  works  are  always  ready  to 
pay  shipping  expenses  on  ore  from  anywhere,  and  meet  freight  bills  promjjtly  on  all 
kinds,  the  bills  of  all  kinds  following  the  metal. 

Although  a  large  and  increasing  amount  of  ore  is  received  at  the  works  from  Nevada 
and  Utah,  they  are  by  no  means  dependent  on  those  States  for  their  supplj%  which 
arrives  from  about  everj'-  important  lead  and  silver  locality  on  the  Pacific  coast,  includ- 
ing the  distant  mining  regions  of  New  Mexico,  Arizona,  Mexico,  and  along  the  Colorado 
Eiver,  whence  they  are  brought  by  sea  via  the  Gulf  of  California.  No  crude  bullion  nor 
ores  are  refused,  unless  the  latter  are  of  too  low  a  grade  to  admit  of  jDrofitable  reduction. 
In  the  early  history  of  the  enterprise,  ores  for  a  while  came  too  fast  for  the  extent  of  the 
works;  but  with  theijresent  enlarged  facilities  it  would  be  difQcult  to  overtask  their  capa- 
city, which  can  at  short  notice  be  increased  so  as  to  meet  any  demand  likely  to  be  made 
on  them  in  the  future.  They  were  originally  designed  by  Mr.  Selby,  in  joint  interest  with 
his  New  York  partner,  Mr.  P,  Naylor,  (now  on  his  first  visit  to  California  during  a  busi- 
ness association  of  twenty  years,)  for  the  purpose  of  supplying  their  shot-tower  in  this 
city  with  lead.  The  idea  of  manufacturing  for  Eastern  markets,  or  for  exportation, 
had  not  then  been  entertained.  For  years  the  experiment  was  a  failure,  financially, 
and  a  less  persistent  man  than  Mr.  Selby  would  have  abandoned  the  enterprise.  Costly 
experiments  were  necessary,  and  heavy  expenditures  attended  the  enterprise  before 
returns  began  to  be  realized.  The  result  is  the  most  important  lead  and  silver  smelt- 
ing establishment  in  the  country,  employing,  directly  and  indirectly,  more  than  a  thou- 
sand men  in  the  various  callings  with  which  it  is  associated.  It  is  the  friend  of  the 
workingman,  for  whom  it  acts  as  a  reliable  bank  of  deposit,  and  whose  labor  it  con- 
verts into  ready  cash  on  demand. 

The  location  of  the  works,  which  occupy  four  fifty- vara  lots,  is  on  Jeflferson  street,  at 
the  northern  extremity  of  the  city,  on  a  point  of  land  j)rojecting  into  the  bay  opposite 
Fort  Alcataraz,  and  at  the  northern  terminus  of  Montgomery  avenue,  that  is  to  be.  On 
the  bay  there  is  ample  wharf  frontage,  with  depth  of  water  suificient  to  accommodate 
the  vessels  engaged  in  bringing  ores  and  crude  bullion  to  the  works,  and  carrying  away 
lead  and  silver.  This  bulkhead  wharf  is  being  steadily -pushed  out  into  the  bay  by  the 
accumulations  Of  slag  and  other  matter,  real  estate  being  thus  increased  at  a  rapid  rate. 
A  railroad  for  hand-cars  extends  through  the  works  to  the  water  front,  serving  the 
double  purpose  of  conveying  market  lead  to  the  vessels  at  the  wharf,  and  for  dumping 
the  refuse  collections  at  the  bulkhead.  The  works,  which  are  indicated  from  a  consid- 
ereable  distance  by  a  large  stack,  are  approached  by  a  plank  road  laid  through  the  sand 
drifts  which  here  reach  nearly  to  the  shores  of  the  bay.  Formidable  notices  of  "No 
Admission,"  posted  over  the  gateway,  remind  one  that  the  inmates  are  supposed  to 
know  how  to  keej)  their  own  counsel. 

The  entire  works  are  under  the  general  supervision  of  Prentice  Selby,  a  son  of  the 
proprietor,  who,  from  the  beginning,  has  aided  in  bringing  them  to  their  present  state 
of  efficiency,  and  who  has  recently  returned  from  a  short  visit  to  examine  the  smelting 
facilities  in  the  Atlantic  States — a  tour  of  iusjiection,  which,  it  may  be  added,  showed 
that  the  business  as  conducted  in  San  Francisco  is  far  in  advance  of  any  Eastern  com- 
petition. The  immediate  sui^erintendent,  W.  E.  Thompson,  who  entered  upon  his 
duties  when  the  works  were  yet  in  an  experimental  condition,  explained  to  us  in  detail 
the  various  processes.  We  do  not  propose  to  risk  confidence  by  an  attempt  at  descrip- 
tion. Suffice  it  to  generalize  by  stating  that  the  ore,  landed  at  the  wharf,  is  brought 
by  railroad  into  the  works,  where  it  is  crushed,  sampled,  and  prepared  for  calcining ; 
thence  it  goes  to  the  blast-furnace  to  be  smelted ;  thence  to  the  refinmg  furnaces, 
where  it  is  cleared  of  its  base  matter ;  thence  to  the  desilverizing  furnaces,  which 
separate  the  silver  from  the  lead.  Here  it  "  splits"  and  takes  two  directions — the  lead 
going  to  the  refining  furnace  again,  where  it  is  converted  into  market  lead,  is  stamped 
with  the  proprietor's  name,  and  is  piled  away  ready  for  shipment.  The  residue  from 
the  desilverizing  furnace  goes  back  to  the  smelting  and  thence  to  the  cupel  furnace, 
where  the  small  percentage  of  lead  still  remaining  is  extracted,  leaving  the  silver 
pure,  or  nearly  so.  This  is  melted  again  in  crucibles  to  still  further  refine  it ;,  for 
although  it  comes  from  the  cupel-furnace  990-1000  fine,  which  is  suitable  for  the  pur- 
poses of  the  mint,  it  is  not  fine  enough  for  shipment  to  China,  where  the  standard 
required  is  996-1000.  The  perfection  to  which  this  art  may  be  brought  is  shown  in 
one  lot  of  10,000  ounces,  which  assayed  nine  hundred  and  ninety-nine  and  three-tenths 
one  thousandths  fine. 

Upon  entering  the  works,  the  visitor  is  impressed  with  their  extent  and  the  amount 
of  business  transacted.  A  powerful  engine  carries  the  blast  to  the  furnaces  and  drives 
the  crushing-mill ;  and  far  aud  near,  through  the  smoke,  the  heat  of  intense  fires,  the 
clash  of  iron  implements,  the  glare  of  furnaces,  and  the  clank  of  machinery,  indicate  a 


460      MINING   STATISTICS    WEST    OF   THE   EOCKY   MOUNTAINS. 

laive  of  industry,  -where  science  and  labor  are  intelligently  combined  to  unlock  the 
treasures  of  the  mine  to. the  purposes  of  trade  and  commerce.  Everywhere  the  atten- 
tion is  called  to  interesting  and  instructive  i^rocesses.  In  one  furnace  we  are  shown 
about  6,000  xiunces  of  melted  silver.  From  others  liquid  lead  is  being  ladled  into 
molds  placed  in  rows  ready  to  receive  it.  Beyond,  a  stream  of  red-hot  litharge  is 
being  run  from  a  cupelling  furnace.  In  another  direction  pyramids  of  pigs  of  crude 
bullion  are  being  carefully  sampled,  by  clipi^ing  off  with  chisels  pieces  from  the  cor- 
ners and  edges.  Further  on  a  gang  of  men  are  piling  up  1,200  pigs  of  market  lead, 
weighing  liS  pounds  each,  the  result  of  one  week's  w^ork.  In  a  huge  iron  safe  are 
stored  quantities  of  silver  in  sheets  and  heavy  fragments,  ready  for  transportation  to 
the  United  States  Mint.  Near  one  of  the  desilverizing  furnaces  is  piled  a  mass  of  sil- 
ver "dross"  (the  residue  which  has  been  separated  from  the  lead,  and  carrying  from 
1,200  to  1,500  ounces  of  silver  to  the  ton)  awaiting  the  process  of  the  cupel  furnace. 
The  lead,  after  each  smelting,  is  run  into  pig-molds,  and  is  conveyed  to  the  suc- 
cessive furnaces  by  a  system  of  miniature  railroads,  branching  off  in  all  directions  to 
distant  parts  of  the  works. 

Following  our  conductor,  we  enter  the  assaying  department,  where  exist  all  the 
most  approved  modern  appliances  for  dispatch  and  accuracy.  This  department  is  a 
scene  of  scientific  industry,  in  which  many  interesting  experiments  a,re  made  in  fur- 
therance of  the  object  of  the  works. 

Situated  over  the  main  works,  and  reached  by  an  inclined  road,  is  an  extensive  plat- 
form on  which  are  collected  and  arranged  the  various  substances  which  are  fed  down 
as  fluxes  into  the  smelting-furnaces  below,  in  quantities  as  required — such  as  scraps 
and  cuttings  of  iron  and  other  metals,  lime,  and  a  general  mixture  of  the  by-products 
of  the  works — dross,  agglomerated  ore,  &c.,  which  are  worked  over  and  made  to  serve 
a  profitable  purpose. 

The  remarkable  success  now  attending  the  works  was  only  reached  through  years 
of  heavy  outlay  and  careful  study.  The  idea  that  smelting  is  a  simple  aff'air,  requiring 
only  the  throv/ing  in  of  the  ore  and  the  running  out  of  the  metal,  is  effectually  dis- 
pelled after  an  examination  of  the  intricate  process — the  skill  and  experience  required 
in  the  business.  To  an  uninitiated  spectator  there  is  a  strange  fascination  in  these 
rills  of  liquid  silver  jsouring  from  flaming  furnaces — these  ])Ool3  of  molten  lead  con- 
fined within  margins  of  white-hot  masonry  and  reflecting  like  mirrors  the  delicate 
and  ever-changing  colors  produced  by  the  mysterious  action  of  heat  and  chemicals. 
In  these  smelting-works  fourteen  furnaces  are  ke]3t  constantly  employed,  and  that 
number  will  be  doubled  as  the  supply  of  ore  increases. 

The  most  valuable  ores  are  received  from  Arizona,  and  localities  too  remote  from  any 
Eastern  market  to  admit  of  shipment  there,  even  were  it  desirable.  The  works  take, 
without  hesitation,  all  available  ores  that  are  offered.  One  firm  in  the  neighborhood 
of  Salt  Lake  have  received  !|4U,000  for  ores  shipped  by  the  Pacific  Eailroad.  Another 
locatetl  in  the  southern  part  of  this  State  has  been  iiaid  ui)wards  of  $100,000  for  lead 
bullion.  So  extensive  has  the  business  become  under  the  intelligent  managen^ent  of 
Mr.  Selby,  that  his  works  have  stopped  the  imjiortation  of  lead  to" the  Pacific  coast  as 
effectually  as  his  shot-tower  has  driven  all  other  shot  out  of  the  market ;  although 
in  both  enterprises  he  commenced  agaiust  heavy  Eastern  competition  andv.'iththe  gen- 
eral prediction  that  the  attempt  would  prove  a  failure. 

Not  only  have  the  works  grown  into  the  largest  producer  of  lead  in  the  United 
States,  (of  which  the  shipment  to  Mr.  Naylor  in  New  York,  will  this  year  be  1,200  or 
1,500  tons,  constituting  a  valuable  item  in  our  homo  industry,)  but  they  are  yielding 
silver  bullion  at  the  rate  of  $30,000  per  month,  which  is  extracted  from  the  lead,  all 
resulting  from  the  enterprise  of  one  firm,  and  redounding  largely  to  the  credit  of  Cali- 
fornia. The  growth  of  this  branch  has  been  such  that  furnaces  especially  for  smeUing 
gold  and  silver  ores  are  about  to  be  erected.  These  will  also  work  up  the  jewelers' 
and  mint  sweei^ings,  which,  in  the  long  run,  is  a  substantial  item  ;  and  there  is  no  rea- 
son Avhy  the  smelting  of  copper  and  tin  ore  should  not  be  successfully  carried  on  at  the 
same  establishment,  which,  if  its  transactions  continue  to  increase  as  rapidly  as  tlicy 
have  done  for  the  few  years  past,  seems  likely  to  rank  with  the  well  known  ones  of 
England,  Wales,  and  Germany. 

While  the  yield  of  all  other  branches  of  mining  on  the  Pacific  coast  has  declined, 
that  of  lead  mining  has  steadily  increased,  under  the  encouragement  created  by  the 
persistent  energy  of  one  firm.  Of  the  30,000  tons  of  lead  now  annually  used  in  the  United 
States,  less  than  20,000  tons  are  produced  in  our  own  country.  Statistics  show  that 
the  home  product  has  been  lessening  since  1862,  while  the  annual  consumption-,  and 
consequently  the  importation  from  foreign  countries,  is  largely  increasing.  Thus, 
there  is  no  danger  of  overstocking  the  market.  The  above  amount,  annually  con- 
sumed in  our  country,  is  used  in  a  multitude  of  ways;  for  lead  pipe,  lining  of  tubs, 
vats,  etc. ;  soldering,  preparing  chemicals  and  dyes  ;  bullets,  type-metal ;  v^•eight8, 
plumbing  for  houses,  steamships,  etc. ;  pipe  and  sheet  lead  and  shot,  of  which  12,000,000 
pounds— and  paints,  including  white  lead,  of  Avhich  no  leas  than  40,000,000  pounds — 
are  annuallv  manufactured  and  used  in  the  United  States. 
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CHAPTER    XVI. 
LIST  OF  STAMP-MILLS. 

The  following  list  is  based  upon  that  in  Langley's  excellent  "Pacific 
Coast  Directory."  Many  alterations  have  been  made,  however,  aod 
several  districts,  and  two  whole  Territories,  are  represented  by  entirely 
new  lists,  prepared  without  reference  to  Langley's.  Indeed,  his  cata- 
logue does  not  include  Colorado  at  all ;  and  his  list  of  mills  in  Montana 
has  been  complained  of  by  the  press  of  that  Territory  as  not  sufficiently 
modern.  The  chief  criticism  of  the  nes^spapers  upon  it,  however,  will 
be  equally  applicable  to  the  very  full  and  complete  list  of  Montana 
stamp-mills  which  I  present,  namely,  there  is  no  distinction  made 
between  the  mills  now  running  and  those  standing  idle.  The  citizens 
naturally  do  not  like,  on  the  one  hand,  to  confess  that  the  majority  of 
the  stamp-mills  are  idle,  nor,  on  the  other  hand,  to  have  the  compara- 
tively small  amount  of  gold  produced  from  quartz  charged  to  so  large  a 
number  of  mills.  The  truth  is  that  Montana  quartz-mining  is  still  a  sub- 
ordinate industry,  compared  with  the  working  of  gulches  and  i)lacers, 
though  it  will  undoubtedly  become  the  more  important  industry  of  the 
two,  when  the  Northern  Pacific  Eailroad  shall  have  opened  the  Territory 
to  cheap  labor  and  freights.  The  idle  mills  will  then  find  opportunity 
for  profitable  activity. 

I  maj  say  in  general  of  the  following  list,  that  it  does  not  i)retend  to 
distinguish  between  works  now  running,  and  those  which  are  either 
temporarily  or  permanently  closed,  except  when  such  a  statement  is 
explicitly  made.  The  quotations  from  the  census  returns,  however,  refer 
(if  the  assistant  marshals  have  followed  the  instructions  they  received) 
to  establishments  in  operation  during  some  part  of  the  year  ending 
June  1,  1870. 

It  is  possible  that  in  a,tteinpting  to  combine  the  data  aftbrded  by  per- 
sonal observation,  official  reports,  private  correspondence,  the  census, 
and  Mr.  Langley's  catalogue,  some  errors  have  been  committed,  in  con- 
sequence of  the  diiferent  names  frequently  attached  to  the  same  estab- 
lishment. The  danger  of  such  mistakes  has,  however,  been  constantly 
kept  in  view,  and  guarded  against,  so  far  as  the  nature  of  the  case 
would  permit ',  and  it  is  believed  that  the  list  here  presented  is  the  most 
comprehensive  and  accurate  that  has  been  published  up  to  the  present 
time. 


462      MINING   STATISTICS   WEST   OF   THE   EOCKY   MOUNTAINS. 

List  of  quarts  mills,  tvith  the   location,  name  of  mill,  date  of  erection,  number  of  stamps, 
cost  of  machinery,  and  the  director's  or  owner^s  name  of  each. 

CALrFOENIA. 


Location. 


ALPINE  COUNTY. 


Marbleville 

SUver  Mountain  . 
Silver  Mountain  . 


AMADOU  COUNTY. 


Amador  City 
Amador  City 
Amador  City 
Amador  City 
Amador  City 

Clinton 

Clinton 

Dry  town 

Drytown 

!Fiddletown  . . 

Jackson  

Jackson 

Jackson 

Jackson  

Jackson  

Jackson , 

Pine  Grove  . . 
Sutter  Creek . 
Sutter  Creek. 
Sutter  Creek. 
Sutter  Creek-, 
Sutter  Creek. 
Sutter  Creek. 
Sutter  Creek. 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano 

Volcano . 

Volcano 


BUTTE  COUNTY.* 

Cherokee  Eavine  . . 

Enterprise 

Enterprise 

Enterprise 

Forbestown 

Jordan  Hill 

!Nimsliew 

Oregon  City 

Oregon  City 

Oregon  Gulch 

Oregon  Gulch 

Oregon  Gulch 

Swede's  Flat 


CALAVERAS  COUNTY.' 


AltaviUe 

Angel  Creek . . 
Angel's  Camp. 
Angel's  Camp. 
Ajigel'sCamp. 
Angel's  Camp. 
Angel's  Camp. 


Name  of  miU. 


Pioneer .. 

Silver  Creek . 
Star 


Amador 

Fleehart's 

Hazard 

Keystone 

Spring  Hill 

Eocky  Falls 

Union 

Plymouth 

Potosi 

Richmond 

Casco 

Kennedy  

Kearsings 

Oneida 

Tub'js's 

Zeile  Mining  Co  . 

Tellurium 

Badger 

Downs...: 

Eureka 

Lincoln  Quartz  M.  Co 

Mahoney 

Rose's 

Wildman's 

Holding 

Eagle 

Fogus  

Golden  Gate 

Italian 

Mitchell's 

Monday 

Pioneer 

Sirocco  

Sulphuret 

Tulloch 

Tynan 


Binney  &  Go's 


Leviathan 

Trojan 

Forbestown 

Porter  Mining  Co  , 


Cambria 

Nisbet 

Smith  &  Sparks's  . 


Merrimac. 


Altaville  Q.  M.  Co  . 

Angel  Creek 

Angel's  Q.  M.  Co. . . 

Billings 

Doc  &  Brother 

Larco  &  Co 

Stickles  &Co 


1863 10 
1866  .  - 
1864   6 


1856 10 
1866 10 
1857|  8 

1856  40 
185640 
1865 10 
1858 10 
1860  20 

1857  16 

1865  10 
1809  12 
1808  16 
1862 10 

1857  60 

1866  10 
1264 16 
1864  10 

1858  16 
1858 10 
1869  40 

.i20 

1859  16 
1866  16 
1859 12 
1805 10 
1858 10 
1865 10 
1865 10 
1862 10 
1863  20 
1860 10 
1855  10 

1860  20 
1864 
1865 15 
1865 12 


1866  4 

1867i  4 
1868:  4 
1868  8 
1866  5 

1865  12 
1868 

1866  5 
1865  8 
1856  12 
1868 
1868 
1868  10 


186316 

1865  6 

1862  30 
1868  3 
1860  10 

1863  10 

1866  10 


Steam. 
Water. 
..do... 


Steam 

..do  .. 

Water 

Steam 

S.  &W. 

Steam 

..do  .. 

S.&W, 

Water 

S.&W, 

Water 

Steam 

Water 

Steam 

..do  .. 

..do  .. 

..do  .. 

Water 

..do  .. 

S.&W. 

..do  .. 

Water 

..do  .. 

..do  .. 

S.&W, 

..do  .. 

Water 

S.&W, 

Water 

..do  .. 

..do.. 

S.&W 

..do  .. 

..do.. 

Steam 

..do.. 


Water 
..do., 
-.do  .. 
Steam 
..do  .. 
..do  .. 
Water 
Steam 
..do  .. 
..do  .. 
Water 
..do  .- 
Steam 


Water. 
..do... 
Steam. 
Water , 
Steam. 
Water. 
..do... 


Cost. 


$50,  000 
36,  OCO 
15, 000 


,000 

,000 
,000 
,000 
,000 
,000 

',  coo 

,000 

',  coo 

,000 
,000 
:,000 
i,000 
i,000 
1,000 
1,000 
,000 
,000 
,000 
1,000 
,000 
,000 
,000 
i,  000 
i,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
i,000 
:,000 


3,000 
5,000 
5,000 

10,  000 
5,000 

20,  000 


12,  000 
15,  000 
30,  000 


15,  000 


40,  000 


10, 000 


5,000 


Silver 
-do.., 
.do  ... 


Gold. 
..do  .. 
-.do  .. 
..do.. 
..do  -. 
..do  .. 
..do  .. 
..do  .. 
..do.. 
..do  .. 
..do-- 
--do.. 
.-do  .. 
..do.. 
..do  .. 
..do  .. 
..do-, 
--do  .. 
..do.. 
..do-- 
.-do  .. 
..do.. 
..do-. 
..do  .'. 
..do  .. 
..do  .. 
..do-. 
..do  .. 
.-do  .. 
..do  -. 
..do  .. 
..do  .. 
..do  .. 
-.do  .. 
..do  .. 
..do  .. 


Gold 
..do  - 
..do  . 
..do- 
..do. 
..do  . 
..do  . 
..do  . 
..do. 
..do  . 
..do  . 
..do  . 
..do. 


Gold. 
..do  .. 
..do.. 
..do  .. 
..do  .. 
..do  .. 
..do-. 


Present  occupants. 


Jones,  Wade  &  Co. 
D.  Davidson. 
Pittsburg  Company. 


Jno.  A .  Faull  &  Co. 
A.  Hayward. 

Do. 
GashweUer  &  Co. 

Do. 
Henry  D.  Bacon. 
E.  P.  Steen. 
Plymouth  Mining  Co. 
W.  H.  Hooper  &  Co. 
Philadelphia  Co. 
Haley  &  Hardenburg. 
Kennedy  Mining  Co. 
Kearsing  Bros. 
Oneida  Mining  Co. 
Tubbs  &  Co. 
Zeile  Mining  Co. 
Eyder  &  Co. 
Amador  Mining  Co. 
E.  C.  DoAvns. 
Amador  Mining  Co. 
E.  C.  Downs,  sup't. 
Mahoney  Brothers. 
Amador  Mining  Co. 
C.  T.Wheeler. 
California  Furnace  Co. 

Pino,  sup't. 

Woodcock  &  Co. 
P.  A.  Clute. 
Rose  &  Co.  • 

McLauc  &  Sirocco. 
Fogus  &  Co. 
L.  II.  Ponudstone. 
McLane  &  Sirocco. 
H.  Schultz. 
Lawton  &  Co. 
Marklee  &  Co. 


Binney  &  Co. 

Kerns'  &  Mayoux. 

Perkins  &  Co. 

E.  W.  Slater  &  Co. 

J.  W.  Riant. 

E.  C.  Ross  &  Co. 

Jones. 

C.  A.  Halstead. 

Nisbet  &  Co. 

OrovilleG.&S.M.  Co. 

Grummet  &  Stempel. 

W.  S.  Reese. 

Warren  &  Co, 


Larco,  Princo  &  Co. 
Spence  &  Co. 
Angel's  Q.  M.  Co. 
E.  Billings. 
Doe  &  Brother. 
N.  Larco  &  Co. 
Stickles  &  Co. 


*  The  list  of  mill  reported  in  June,  1870,  to  the  Census  Bureau,  differs  somewhat  from  this,  both  in  the 
number  of  mills  and  in  the  number  of  stamps,  but  the  carelessness  of  clerks  in  regard  to  names  of  own- 
ers (not  to  be  published  in  the  censiis)  renders  detailed  comparisoa  impossible. 


METALLURGICAL   PROCESSES. 


463 


List  of  qxiartz  mills,  ^-c. — Continued. 
CALIPOKNIA. 


Location. 


Calaveeas  Co.— Con. 


Carson's 

Carson's 

Carson's 

Cheroteo  Flat 

Copperopolis 

Dry  Creole 

ElDorado 

Lower  Kich  Gulch 
Lower  Rich  Gulch 
M.  F.  Mokelumne  Eiv 

Mosquito 

EaLlroad  Flat 


Railroad  Flat 

Eailroad  Flat 

Eich  Gulch  Flat . 

fean  Andreas 

Sandy  Gulch 

Skull  Flat 

West  Point 

West  Point 

"West  Point 

West  Point 

West  Point 


EL  DOEADO  COUNTY.' 


Cold  Springs , 

Coloma 

Cosnmnes- 

Cosumnes 

Diamond  Springs  . . . 

El  Dorado 

El  Dorado 

El  Dorado 

El  Dorado 

El  Dorado 

El  Dorado 

El  Dorado 

EI  Dorado 

Georgetown 

Georgetown 

Georgia  Slide 

Grizzly  Flat 

Grizzly  Flat 

Lyonsdalo 

Xelsey 

Placervillo 

Placervillo 

Placerville 

Placervillo 

Placerville 

Placerville 

Placervillo 

Placervillo 

Placerville. 

Placerville 

Placerville 

Shingle  Springs 

Smith's  Flat 

Smith's  Flat 

Smith's  Flat 

Soap  Weed 

Texas  Hill...., 

Volcanoville 

White  Eock 


Name  of  mill. 


Finigan  &  Co 

Stevcnot 

Union  Quartz  Co. . . 

Cherokee 

Dunc.iu's 

Dry  Creek 

El  Dorado 

Alexander's 

Coloma 

Carlton's  Arastras  . 
Musquito  Q.  M.  Co. 
Hepburn  &  Co 


Lewis  &  Brother. . . 

Petticoat 

Clerc  &  Go's 

EathMb's 

Woodhouse 

Tacatero 

Harris's 

Hope's 

Lacey's 

Vance's 

William  H.Thoss.. 
Thorpe  &  Co 


Columbus  .   

IsabellG.&S.M.Co 
Stillwagon  &  Norton 
Tullocli&Ault... 

Cooke'st 

Fort  Tuma 

Havilah 

Logtown 

Montezuma 

N.  T.  &  El  Dorado 

Sugar  Loaf 

Union 

Wilder 

Clipper  G.  &  S.  M.  Co 

Woodside 

Blue  Eock 

Eagle 

Mount  Pleasant. . 

Blue  Ledge 

Plymouth 

Harmon 

Jess's , 

Loafer's  Hollow. . 

Lyon 

Manning 

New  York 

Pacific 

Poverty  Point 

Eising  Hope 

Shepiierd's 

U.  S.  Grant 

Gray's 

Brewster  &  Co'st  . 
Hook  and  Laddert 

Taft'sf 

Cobb  &Co 

Stewart's! 

French  

Live  Oakt 

Dead  Broke 


1866   6 

1864  15 

1865  20 


1860 
1805 
1S62 
1866 
1860 
1809 
1860 
1863 


1870 


1864 
185i 
1859 
1660 
1860 
1861 
18C2 
1864 


1806 
1864 
1806 
1866 
1860 
1864 
08 
IS; 
1806 
1805 
186G 
1605 
1805 
1863 
1803 
1800 
1800 
1807 
1604 
1864 
1860 
1870 
1866 
1870 
1804 
1662 
1857 
1864 
1870 
1870 
1870 
1803 
1866 
186C 
1800 
1866 
1666 
1859 
1866 
1670 


10 
15 
10 
15.. 

IP-. 


10. 
5   3 
2 


Steam 
Water 
Steam 
-.do.. 
..do  .. 
..do  .. 
..do  .. 
Water 
..do  ... 
..do  ... 
Steam . 
..do  ... 

..do  ... 
-.do  ... 
-.do... 
Water. 
..do  -.. 
-.do... 
..do-., 
-.do  -.. 
--do  -.. 
Steam. 
Water. 


Cost. 


S50,  000 


Water 

..do  .. 

..do  .. 

Steam, 

Water 

Steam 

Water. 

Steam 

Water. 

Steam. 

..do  ... 

..do  ... 

Water. 

..do  ... 

Steam. 

Water. 

..do  ... 

Steam . 

..do  ... 

Water. 

Steam . 

AVator. 

Steam. 

-.do  ... 

..do-.. 

-.do... 
:.do... 

-do  --. 

-do  ... 

.do  -.. 

-do-.. 
..do  -.- 

Water, 
--do  -.- 

Steam. 

Waiev. 
..do  ... 

Steam. 
.  I  Water, 
ll.-do  ... 


30,  000 
3,  000 

15,  000 
.10,000 

10,  000 
5,000 

45,  000 
200 

15,  000 
8,000 

5,000 
20,  000 
10,  000 

7,000 
15,  000 

3,000 

3,000 
15,  000 
41,  000 
15,  000 

6,000 


6,000 
1,500 
4,000 
1,000 


25,  000 

9,  000 

60,  000 

20,  000 

15,  000 

12,  000 

2,500 

12,  000 

6,000 

1,000 

12,  000 

60,  000 

60,  000 


20,  000 
1,500 

12,  000 
2,500 
5,000 

10,000 

15,  COO 
8,000 
2,500 
3,  000 
2,300 
1,500 
6,000 
500 
3,000 
4,000 
3,000 

40,  000 

2,000 

500 


Gold  . 
-.do  .. 
..do  .. 
..do  .. 
..do  .. 
-.do  .. 
..do  .. 
..do  .. 
..do  .. 
--do  -. 
.-do  .. 
..do  -. 

-do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
-do  .. 
.do  .. 
.do  .. 
.do  .. 


Gold  . 

..do  .. 

..do.. 

..do  .. 
-.do.. 

--do  .. 

.-do., 
--do  -. 
.-do  -. 
-.do  -. 
--do  -. 
.-do  -. 
-.do  .. 
--do  ... 
--do... 
..do  ... 

-do  ... 

.do  ... 

-do  ... 

.do  ... 

.do... 

.do  ... 

-do  ... 

.do  ... 
-.do  --- 
-.do  -.- 
--do  .. 
.-do  --- 
-.do  -.. 
--do  -.- 
--do  ... 
-.do  ... 
.-do  ..- 

-do  -.- 
--do  ..- 
--do  ... 

..dO-.- 

..do  ... 
..do  ... 
..do  .-- 


Present  occupants. 


Fiaigan  &  Co. 
G.  K.  Stevenot. 
Union  Quartz  Co. 
Cherokee  Mining  Co. 
Duncan  &  Co. 
Knox  &  Co. 
William  Irvine. 
Alexander  &  Co. 
Gwin  &  Colraan. 

B.  F.  Carlton. 
Cutter  &  Waters. 
Hepburn   &   Co.,  and 

Burr  &  Co. 
Lewis  &  Brother. 
G.  W.  Hopkins. 
Clerc  &  Co. 
John  Eathgeb. 

C.  Smith. 
Gauno  &  Co. 
A.  Harris. 

Hope. 

A.  Lacey. 

Bernard. 

William  H.  Thosa. 
Thorpe  &  Co. 


J.  C.  McFarnahan,  s't. 
Philo  Isabell,  sup't. 
Stillwagon  &  Norton. 
TuUoch  &  Ault. 
J.  Cooke  &  Co. 


Perkins,  supt. 

Pocahontas  G.  M.  Co. 

Eichraond,  agent. 

N.  T.  &  El  Dorado  Co. 
C.  McGuire,  sup't. 
W.  E.  Church,  sup't. 

B.  W.  Wilder. 

E.  Cushman,  sup't. 
Ash,  Lane  &  Knox. 
John  Hines  &  Co. 
William  Bigler. 

O.  D.  Lombard. 

A.  M.  Stetson,  sup't. 

Potter,  sup't. 

Harmon  G.  &.  S.  M.  Co. 
W.  F.  Jess. 

C.  W.  Moulthrop,  s't. 
H.  L.  Eobiuson,  sup't. 
Blain,  Alderson,  &Co. 

F.  Eeed. 

J.  M.  Douglass. 
Burdick  &  White. 
J.  Blair. 
Shepherd  &  Witten. 


Gray  Bros.  &  Son. 
Brewster  &  Co. 
Anderson  &  Eedd. 
P.  M.  Taft. 
Cobb  &  Co. 
Stewart  &  Hall. 
French  Company. 
Ward  Bros. 
Burlingham  &  Jayco. 


*  The  list  of  mills  reported  in  June,  1870,  to  the  Census  Bureau,  differs  somewhat  from  this,  both  in  the 
number  of  mills  and  in  the  number  of  stamps,  but  the  carelessness  of  clerks  in  regard  to  names  of  own- 
ers (not  to  bo  published  in  the  census)  renders  detailed  comparison  impossible. 

t  Cement  mills. 
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List  of  quarts  mills,  ^-c. — Continued. 
CALITORNIA. 


Location. 


FKESNO  COtlNTT. 

Coarse  Gold  Gulcli. . . 

Pine  Gold  Gulch 

Froelich's  Creek  . . . . . 

INTO  COUNTY.* 

Cerro  Gordo 

Chrysopolis  City 

Fisli  Springs 

Fisli  Springs 

Kearsarge  District. . . 
Kearsarge  District. . . 

Little  Pine  Creek 

Lone  Pine 

Owen's  River 

Owen's  River 

Owen's  River 

Swansea 

KEEN  00UNTY.1 

Erskine  Creek 

Greenhorn 

Havilah 

Havilah 

Havilah 

Havilah 

Havilah 

Kernville ,  - . . 

Kernville 

Long  Tom 

Sageland 

Sageland 

Walker's  Basin 

KLAMATH  COUNTY. 

Big  Bend.  Salmon  Ri v. 

Black  Bear  Gulch 

Eddy's  Gulch 

Eddy's  Gulch 

Jackass  Gulch 


LOS  ANGELES  COUNTY. 

Soledad 

Soledad 


MAEIPOSA  COUNTY. 


Agua  Eria  Creek. 
AguaEria  Creek. 
Bear  Creek 


Ifame  of  mill. 


Texas  Elat 
Hubert's... 
Bennett's . 


Belshaw's  Eum'ace 

Oro  Fiuo 

McMurry's 

"Westerville's 

Benway  &Co 

Kearsarge  Co 

Silver  Sprout 

WolfskiU  &  Co  . . . 

Eclipse 

Ida 

San  Carlos 

Owen's  LakeS.  L.  Co 


Erskine  Creek... 
AlpinoG.  M.  Co.. 
Howe  &  Oder's... 

Loyola 

ISr.'T.  &CrrC'kM.Co 

Rand  &  Co's 

Wells,  Farso  &  Co's 
Big  Blue  Gr&S.M.Co 

Mammoth 

Long  Tom 

Espcranza 

St.  John  M.  Co  . . . . 
Joe  Walker  M.  Co 


Ahrams  &  Co's. 
Black  Bear. . ... 

Klamatii 

Live  Yankee. .. 
Lone  Star 


Eureka . 


Hamhleton's 

Neal'g 

Bobbie's 


1865 
1868 
1866 


1866 
1867 
1867 
1866 
1866 
1866 
1869 
1870 
1863 
1863 
1869 


1866 

1866 

1865 

1864 

1866 

1865 

1866 

1864 

1866 

1865 

1869 

I8681IO 

1866  20 


1868 
186:2 
1864 
1861 
1870 


18GS 
1869 


1857 
1809 
1865 


Steam 
..do  .. 
..do  .. 


Steam 
Water 
..do  .. 
..do  .. 
..do  .. 
Steam 
Water 
..do.. 
Steam 
..do  . . 
..do  .. 
..do.. 


Water 
Steam . 
..do  ... 
..do.. 
..do  ... 
..do  ... 
Water. 
..do  ... 
..do  ... 
Steam . 
..do  ... 
..do  ... 
..do  ... 


10   2  S.  &  W. 
Water. 


Cost. 


Water.; 

.  do... 

41  sL.do  ...I 


$5, 000 
7,000 
5,000 


20,  000 
35,  000 
1,000 
1,000 
10,  000 
50,  000 
10,  000 
14,  000 
50,  000 
10,  000 
20,  000 
25,  000 


5,000 
30,  000 
10,  000 
22,  000 
22,  000 

16,  000 

17,  000 
40, 000 
45,  000 
20,  000 

5,000 
12,  000 
25, 000 


Water.  2.5,000 

Steam.  1  18,000 

Water.  17, 000 

..do...  13,000 


20,  000 
10,  000 


2,000 
4,006 
4,000 


Gold. 
..do  .. 
..do.. 


Silver 
G&S 

Gold.. 

..do  ... 
G&S 

..do  ... 

..do  ... 
Silver 
G&S 

Gold  . . 

..do  ... 
Silver 


Gold . 
..do  .. 
..do  .. 
. .  do  . . 
..do  .. 
..do  .. 
..do-. 
..do  .. 
..do  .. 
..do.. 
..do  .. 
..do  -. 
..do  .. 


Gold  . . 
..do  ... 
..do  ... 
..do  ... 
..do  .. 


Gold 
..do  . 


Gold  . 
..do  .. 
..do  .. 


Present  occupants. 


Rogers. 

N.  Hubert. 
Casper  Bennett. 


M.  W.  Belshaw  &  Co. 
New  York  Co. 
J.  W.  McMurry. 
J.  R.  Westerviile. 
Benway  &  Co. 
Kearsarge  Co. 
Silver  Sprout  Co. 
Wolfskin  &  Co. 
Eclipse  Mining  Co. 
Ida  Mining  Co. 
San  Carlos  Co. 
Owen's  Lake  S.  L.  C. 


Erskine  Creek  Co. 
W.  F.  White  &  Co. 
Howe  &  Co. 
H.  McKeadney. 
N.  Y.  &  Cl'r  C'k  M.  Co. 
A.  A.  Band  &  Co. 
Wells,  Fargo  &  Co. 
Big  Blue  G.  &  S.  M.  Co. 
Mammoth  G.  M.  Co. 
Tucker  &  Co. 
E.speranza  Mining  Co. 
Thomas  Bridgcr  &  Co. 
Joe  Walker  Mining  Co. 


Abrams  &  Co. 
Daggct,  Coughlin  &  Co. 
A.  iSwain  &  Co. 
John  S.  Reed  &  Co. 
A.  Myers. 


Hayward,      Clark      & 

Gleaso. 
Downey  &  Co. 


J.  Hambleton. 
J.  H.  Neal. 
Juan  Bobbie. 


'  The  Census  Report  of  1870  contains  the  following  additional  arrastras  in  this  county : 


Prfesent  occupants. 


Peduok  &Co.- 
Bares,  Jesus  . . 
Ganiz,  Jesus . . 
Larger,  Jno  . . 

Decide,  S 

Eaex,  Antonio 


No.  of 

arrastras. 


Power. 


Water  . . 
...do  ... 
Horse . . 
Water  . . 
.  do  . . . 
Horse... 


Gold  or 

silver. 


Gold. 
Do. 
Do. 
Do. 
Do. 
Do. 


The  Cersus  Report  contains  the  mill  of  tho  Delphi  Mining  Company,  with  ten  stamps,  driven  by 
steam  power,  and  that  of  the  Kern  River  Mining  Company,  with  sixteen  stamps  and  one  crusher,  also 
moved  by  steam,  neither  of  which  I  can  identify  in  the  above  list. 


METALLURGICAL   PEOCESSES. 
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lAst  of  quartz  mills,  ^-c. — Continued. 
CALIFORNIA. 


Location. 


Mariposa  Co.— Con. 


Bear  Creok 

Bear  Valley 

Bondurant 

Bondurant 

Buckeye 

Buffalo  Gulch 

Chimesal 

Gentry's  Gulch  . . , 

Hito'a  Cove 

Hornitos 

Mariposa  Creek . . . 
Mariposa  Creek- . . 
Maxwell  Creek  . . . 

Merced  Eiver.^ 

Merced  River 

Mount  Gaines 

Mount  Opliir 

North  Fork  Merced  E 

Princeton 

Snow  Creek 

Split  Rock 

Stockton  Creek 

Sweetwater 

Temperance  Creek . 
Temperance  Creek. 
WMtlock's 


Name  of  mill. 


MONO  COUNTY.' 


Bodie 

Hot  Springs. 


NEVADA  COUNTY.t 


Bloomfield 

Cisco 

Eureka  Township. . . 
Eureka  Township. . . 
Eureka  Township . . . 

Eureka  Township 

Eureka  Township . . . 

French  Corral 

French  Corral 

French  Corral 

Grass  Valley 

Grass  Valley 

Grass  Valley 


Grass  Valley. 
Grass  Valley. 
Grass  Valliey . 
Grass  Valley. 
Grass  Valley. 
Grass  VaUey. 
Grass  Valley - 
Grass  Valley. 
Grass  Valley. 
Gra^s  Valley. 
Grass  Valley. 
Grass  Valley. 
Grass  Valley . 
Grass  Valley. 
Grass  Valley. 
Grass  Valley. 
Grass  Valley. 


Chittenden's 

Bear  Valley 

Heslep's 

Shimer  &  Co's 

"Wilcox's 

Feliciana  Vein 

Robinson  &  Co's  . . . 

Coward's 

Hite's 

Hornitos  G.&  S.M.Co 

Francis 

Mariposa 

Maxwell  G.  &  S.M.Co 

Ophir  Mills,  (3) 

Ferguson's 

Mount  Gaines 

Mount  Ophir 

Clark,  Derrick  &  Co's 

Princeton 

Buckingham  Mount. 
Crown  Lead  Co  . 

Mariposa  Co 

Malone.'s 

Barrett's 

Lafayette  M.  Co 
Cunningham's  .. 


18()4   8 
1855  10 


Empire 

Williams's . 


Eiireka  M.  &  M.  Co 

Enterprise 

Birch  ville 

Black  &  Young's... 

Grizzly  M.  Co 

Mutual 

Poquillon 

American  M.  Co 

American  M.  CoJ  . . 

EmpireJ: 

Allison  Ranch 

AltaHiU 

Ben.  Franklin§ 


18CC 
1863 
1870 
1865 
1861 
1860 
1863 
1860 
1856 
1864 
1864 
1858 
1861 
1862 
1858 
1857 
1860 
1809 
1863 
1858 
1863 
1860 
1866 
1863 


Byers's 

Cambridge 

CoeGoldM.Co 

Empire  G.  M.  Co 

Eureka  G.  M.  Co  . . . . 

Eureka  No.  2 

Forest  Springs 

Gold  Hill 

Harteree 

lone  M.  Co '. 

Lady  Franklin 

Laramie 

Laton's 

Metallurgical  Works 
Metallurgical  Works 
Metallurgical  Works 
Metallurgical  Works 


5 

1865.. 
1868  10 

1866  10 
180610 
180710 

1867  10 
1865  -. 
1866'  4 
1865  10 
1856  12 
18621  8 
1869 


1865;  4 

1806  10 

1807  10 
1866  30 
186430 
1870  .. 
1857!  4 
1653  20 
1866!  8 
186510 
1856i  8: 

1864! 
1862'- 
1865'- 
1865'. 
1867] . 


Water. 
Steam . 
..do  ... 
..do  ... 
..do... 
..do  ... 
..do  ... 
..do  ... 
Water. 
Steam . 
Water. 
Steam . 
..do  .-- 
Water. 
..do  ... 
Steam . 
--do  --. 
--do  -.. 
.-do  .-- 
Water. 
Steam. 
Water. 
Steam . 
..do  ... 
..do  ... 
Water. 


Steam. 
Water 


Cost 


Steam 
..do  -. 
-.do  .. 
..do  .. 
..do  .. 
Water 
..do  ... 
.-do  ... 
.-do  ... 
Steam. 
..do  ... 


Water. 
Steam . 
..do... 
--do  -.- 
.-do  -.- 
.-do.-- 
Water. 
Steam, 
-.do-.. 
-  - do  - .  - 
..do  ... 
Water - 
Steam  - 
.-do  ... 
..do  ... 
..do  .-- 
..do  ... 


flO,  000 
20,  000 
10,  000 

12,  000 
3,000 
6,000 
4,000 

25,  000 
22,  000 
30,  000 

4,000 

82,  000 

60,  000 

120,  000 

6,000 

13,  000 
95, 000 

7,  (100 

40,  000 

5,000 

20,  000 

6,000 

8,000 

5,000 

5,000 

22,  000 


130,  000 
2,500 


Gold, 
.-do  -. 
--do  .. 
-.do  .. 
-.do  .. 
..do., 
--do.. 
..do  .. 
..do  .. 
.-do  -. 
--do-, 
.-do  -. 
.-do-, 
-.do  .. 
--do-, 
.-do  -. 
--do  -. 
--do  .. 
--do  -. 
..do  -. 
-do  -. 
--do  -. 
--do  -. 
..do  .. 
..do  .- 
--do  .. 


Silver 
.do-.- 


Gold 
30,  000: --do  . 

15,  onol-.do  - 
15,  000  --do  - 
10,  000  --do  . 
15,  000l--do  - 
10,  000, 

7,000 

3,000 


7,000 
30,  000 
22,  000 


30,  000 
20,  000 
125,  000 
30,  000 
5,000 


20, 000 
20,  000 
10,  COO 
10,  000 
8,000 
8,000 
3,000 
3,000 
6,000 
3,000 


-do--. 

.do  --- 
-do  ... 
-do  .-- 
-do  ... 
.do  -.- 
.do  ... 


--do  ... 
.-do  -.. 
..do  ... 
..do  ... 
-.do  ... 
-.do  -.- 
..do  --- 
--do  -.. 
.-do  --- 
--do  .-- 
..do  ... 
--do  -.. 
..do  --. 
--do  ... 
--do  -.- 
--do  ... 
..do  -.- 


Present  occupants. 


George  Chittenden. 
Mariposa  Co. 
HeslojiCo- 
Shimer  &  Co. 
J.  AV.  AVllcox. 
L.  Trabucco. 
Robinson  &  Co. 
H.  G.  Coward. 
Hitc  &  McDermit. 
Hornitos  G.  &  S.  M.  Co. 
Charles  Francis. 
Mariposa  Co. 
Maxwell  G.  &  S.  M.  Co. 
Mariposa  Co. 
E.  Ferguson. 
J.  Spagnoli. 
Mariposa  Co. 
W.  W.  Kelton. 
.Maripcsa  Co. 
G.  Bernhard. 
Crown  Lead  Co. 
Mariposa  Co. 
James  Malone. 
Joseph  Barrett. 
Lafayette  M.  Co. 
L.  Cunningham. 


Empire  M.  &  M.  Co. 
A.  B.  WilUams. 


Eureka  M.  &  M.  Co. 


John  Toung,  sup't. 
Myron  Foot,  sup't. 
Thomas  Loyd. 

American  Mining  Co. 

Do. 

Do. 
A.  E.  Davis,  sup't. 


Campbell, 
Co. 


Stoddard  & 


Paiil  &  Bever. 
J.  F.  Nesmith,  snp't. 
William  Watt,  siip't. 
Silvester  &  Co. 


Flank  Morse, 
B.  B.  Laton. 
William  Hill. 
Days  &  Clark. 
Eureka  Mining  Co. 
Eli  Burr. 


*  According  to  the  census  A.  C.  Mack's  mill,  with  five  stamps  and  one  arrastra,  (silver,)  and  H.  W. 
Walker's,  with  two  arrastras,  (gold,)  arc  also  in  this  county ;  in  the  same  report  Williams's  is  a  five-stamp 
mill. 

t  In  the  above  list  the  mills  of  the  Idaho  Company,  at  Grass  Valley,  containing  fifteen  stamps,  and  that 
of  the  Greenhorn  Company,  eight  stamps,  appear  to  he  omitted.  They  may,  however,  be  recorded 
under  diflerent  names. 

X  Cement  mills.  §  Not  completed. 

H.  Ex.  10 30 
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List  of  quartz  mills,  ^c. — Continued. 
CAilFOPvNIA— Contimied. 


Location. 


Nevada  Co.— Cont'd. 


Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Grass  Valley 

Hunt's  Hill 

Hunt's  Hill 

Hunt's  Hill , 

Hunt's  Hill 

Hunt's  Hm 

Hunt's  Hill 

Hunt's  HiU 

Little  York 

Little  York 

Meadow  Lake 

Meadow  Lake 

Meadow  Lake 

Meadow  Lake 

ITevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 
Nevada  Township  . 

Bed  Dog 

Bed  Dog 

Red  Dog 

Washington  Twp . . 
"Washington  Twi).. 
Washington  Twp.. 
Washington  Twp.. 
Washington  Twp.. 
Washington  Twp.. 
Washington  Twp . . 


You  Bet . 
You  Bet , 
You  Bet . 
You  Bet . 
You  Bet . 


PLACEE  COUNTY. 


Auhurn 

Bald  Hill 

Bath 

Bath 

Bath 

Colfax 

Coltax 

Damascus 

Damascus 

Devil's  Canon. 
Dotv'a  Flat... 
Dutch  Flat  ... 
Empire  City . . 
Forest  Hill-... 
Forest  Hill.... 

Forest  Hm 

Forest  Hill.... 
Gold  Hill 


Name  of  mill. 


North  Star 

Pacific  Ore  Co  . . . 

Eocky  Bar 

Sebastopol 

Town  Talk 

TJnion  Hill 

William  Penn*. . . 

Wolf  Creek 

Woodworth  &  Co's . . 

Carney  &  Co'st 

Clay  &  Co'st 

Easternt 

Empiret 

Gouge  Eyet 

Green  Mountaint. . 

Jenny  Lindt 

Curran  &Buckman's1 
Eemington  fePond'st 
CaLCon.M.  &M.  Co 
Excelsior  M.  &  M.  Co 
U.S.GrantM.  &M.Co 

Winton 

Banner  

CaLG.M.Co 

Cornish 

Federal  Loan 

Metallurgical  Works 

Murchie's 

Nevada  Q.  M.  Co  . . . 

Oriental 

Pennsylvania 

Pittsburg  G.M.  Co. 

Sneath  &  Clay's 

Stiles's 

Wier  &  Garher'st  . 
Williams  &  Eiggs'st 
Wright  &  Co's}.... 
Brandy  Flat  M.  Cot 
Fidelity  Q.  M.  Co. . . 

Marrietta  M.  Co 

Milton  Willis  M.  Cot 

StarQ.M.Co 

TecumsehQ.  M.  Co. 
VanDusen,  Thomas 

&Co. 
Brown  Brothers:  - . . 

HeydlaufTst 

Ma'Uory  &  Co'st 

Neece  &  West's!. . . 
TJniont 


Graves  &.  Putnam  . .  1870  10 

Golden  Rule 1869  iO 

Golden  Gate  Cot 1865   5 

Paragont 18G3  20 

Hough  Gold  Cot 1865  10 

Live  Oak 18C2   5 

Rising  Sun 18C9 

Damascus  C.  Mt 18G7  10 

Pioneer 1855   6 

Missouri  Cot 1866  10 

McFadden  &  Searst.  1870il0 

McCullough's 1866 

Empire 1869.110 

Baltimoret IPGC  10 

Big  Spring  Cot 18Gc!l0 

Hope  Cot 1860,20 

Oro  Cot 186620 

Gold  Hill 118681  0 

*  Not  completed 


1854  16 
1866  5 


185-1 
1863 
1864 
1S6G 
1869 
1863 
1865 
1866 
1866 
1866 
1866 
1866 
1866 
1866 
1864 
1865 
1865 
1866 
1865 
1865 
1866 
186' 
1859 
1865 
1860 
1863 
1861 
1854 
1864 
1868 
1863 
1661 
1861 
1864 
18C5 
1868 
1870 
1868 
1865 
1863 
1864 
1869 

1864 
1865 
18C6 
1865 
1865 


Steam. 
..do  ... 
..do  ... 
..do... 
..do  ... 
..do  ... 


Water 
Steam 
Water 
..do  .. 
..do  .. 
-.do.. 
..do  .. 
..do.. 
..do.. 
..do  .. 
..do  .. 
Steam . 
..do  ... 
..do... 
..do  ... 
..do  ... 
..do  ... 
Water 
Steam . 


Cost. 


$40,  000 
10,  000 
30,  000 
20,  000 
10,  000 
20,  000 


Water 
..do  .. 
Steam, 
-.do  .. 
.-do... 
.  .Go  . . . 
Water 
..do  ... 
Steam. 
Water 
.-do... 
-.do  ... 
.-do.-. 
..do  ... 
Steam. 
Water 
..do... 

..do... 
-.do  .-. 
-.do  ... 
..do... 
.-do-.. 


Steam 
-.do  .- 
AVater 
Steam 
..do  .. 
Water 
Steam. 
Water 
Steam. 
..do  ... 
AVater 
Steam. 
Water 
Steam. 
..do  ... 
..do... 
..do  .. 
Water 

1 


6,000 

30,  000 

5,  OOfl 

5,000 

3,000 

4,000 

3,000 

7,000 

3,000 

8,000 

9,000 

17,  000 

75,  000 

15,  000 

22,  000 

45,  000 

30,  000 

8,000 

2,000 

5,  000 

5,  OOJ 

25,  000 

10,  000 

9,  ooo; 

60,  000 
65,  000 
5,  000! 

2,  500' 
15,  0001 

5,  000 

•^2,  500 

8,  000 

10,  000 

3,  ooo! 

15,  ooo' 

16,  000' 

4,  OOOJ 


Gold  . 
..do  .. 
..do  .. 
.-do  .. 
..do  .. 
..do  .. 
..do  .. 
.-do  -. 
..do  .. 
..do  .. 
.-do  -. 
--do  .. 
--do  .. 
..do  -. 
..do  .. 
..do.. 
..do  .. 
..do  .- 
..do  .. 
.-do  .- 
.-do., 
.-do  -. 
.-do  .- 
.-.do  .- 
--do  .. 
..do  .- 
..do  .. 
.-do  .- 
--do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .- 
..do  .. 
..do  .. 
..do  .. 
--do  -. 
..do  .- 
.-do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do.- 


Present  occupants. 


C,  500  -.do  .. 

5,  000..  do  .. 
4,  500'.. do  .. 

6,  000. .do  .. 

7,  000  . .  do  . . 


3,000  Gold 
20,  000  ..do  . 

6,  ooo'.. do  . 
15,  000 -.do  . 

12,  oi;o|..do  . 


4,000 

6,  000 

8,000 

12,  000 

12,  000 


5,000 
10,  000 

7,000 
10,  000 
15,  000 
12,  000 

4,000 


.do  .. 
..do  .. 
..do  .. 

.do  .. 

.do  -. 

.do  .. 
..do.. 

.do  .. 

-do  .. 

.do  .. 

.do  .. 

-do.. 

-do.. 


Dudley  Hoyt,  sup't. 


Charles  Bever,  sup't. 
William  Peuu  G.  M.  Co. 
Joseph  Perrin. 


Carney  &  Co. 


Cnrran  &  Buckman. 
Remington  &  Pond. 


W.  L.  Tisdale,  sup't. 

Phil.  Richards,  sup't. 
Hicker  &  Co. 
O.  Maltman,  sup't. 
John  Murchie. 

Kitts. 

J.  H.  Helm. 

C.  P.  Purington,  sup't. 

W.  C.  Stiles. 


J.  S.  Holbrook,  sup't. 
Baxter,  Lindsey  &  Co. 

A.  Sanford,  sup't. 
Fidelity  Mining  Co. 
Van  Dusen  &  Thomas. 

H.  K.  Brown,  sup't. 
Heydlauff,  sup't. 


Graves  &  Puttnam. 
Green  Eniigiant  Co. 
Golden  Gate  Co. 
J.  Wheeler,  agent. 
William  Davis,  agent. 
John  McKinney,  ag't. 
Rising  Suu  Co. 
Robert  Lewis  &  Co. 
Colmau  &  Co. 
A.  Moore  &  Co. 
McFaddon  &  Scars. 
McCullough  Min'gCo. 

McFadden. 

William  North  wood. 
J.  P.  CastniT  &  Co. 
George  W.  Heamcr. 
Geo.W.  Reamer,  agent, 
Steven  Quinu  &  Co. 


Cement  mills. 
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List  of  quartz  mills,  <^-c. — Continued. 
CALIFOIINIA— Continued. 


Loc.ition. 


Placee  Co.— Con. 


GoklKun 

Hurponding  Miuo. . . 
Harpending  Mine. . . 

Iowa  Hill 

Newcastle 

Opliir 

Ophii- 

Opliir 

Secret  Canon 

Stewart's  Flat 

"Whiskey  Diggings. . 
Whiskey  Diggings . . 
■Wisconsin  Hill 


PLUMAS  COUNTY 


Argentina 

Cherokee 

Cherokee 

Cherokee 

Dixie 

Eureka  Lake 

Prauklin  Hill.... 
G-enessee  Valley. 

G-reenville  . . , 

Greenville 

Indian  Valley 

Indian  Valley 

Indian  Valley 

Indian  Valley 

Jamison  Creek . . . 
Jamison  Creek... 
Mohawk  Valley.. 

Eound  Valley 

Eush  Creek 


SAN  BEKMAKDKO 
COUNTY. 

Holcomb  Valley 

Mojave 

SAN  DIEGO  COUNTY, 

Branson  District.  .. 

Julian  District 

Julian  District 

SHASTA  COUNTY. 

French  Giilch 

!French  Gulch 

]?rench  Gulch 

Lower  Springs 

Old  Diggings 

SIERHA  COUNTY. 

Alleghanytown 

AUeghanytown 

American  Hill 

American  HiU 

Chipps 

Divide 

DownicAdllo  

Downieville 

Downioville 

Downieville 

Gold  Lake 

Hog  Canon 


ilfame  of  mill. 


Indiana  Hill* 

Banker  

S.an  Francisco  Co. 
Morning  Star*  . . . 

Schnahel's 

Pngh's 

Welty's 

St.  Lawrence 

Secret  Spring 

Stewart's  Flat  . . . 


Baker  &  Crosby's  . 

Oriental 

Arnold,  Lee  &  Co.'s 


Malloy  &  Co.'s... 

Caledonia 

Cherokee 

New  York 

Batchelder's 

Eureka 

Franklin  Hill  Co. 

Keystone 

Greenville 

Lone  Star 

Crescent 

Indian  Valley 

Pennsylvania 

Whitney  M.  Co  . . 

Mammoth 

'76  Co 

King  &Co 

Golden  Gate 

Berg  Mill 


Mellus's 

Green  Lode . 


McPhcrson 
McMechan's 
Parson 


Highland  . . . 
Hoiieycomb- 
Washington 

George's 

Mammoth  .. 


Fagle , 

2IQ.M.C0 

American  Hill 

Von  Humboldt 

Eaiubow 

Keystone  Q.  M.  Co 

Gold  Bluff 

Leonard's 

Montpelier  Co 

Oro  Co 

Haven  &  Co.'s 

Primrose  Co 


1865 

1865 

1866 

1665 

1865 

1863 

1865 

1867 

1864 

1864 

1866 

186640, 

1866  20 

1866  10 


1870 

1867 

1865 

1867 

1863 

1852; 

1860 

1863 

1862 

1802 

1860'32 

I863|20 

186316 

180624 

1851 12 

1852 

1866 

1862 

1863 


1870 
1870 
1870 


1863 
1865 
1851 
1866 
1864 


1866 

1865 

1858 

1870 

1857 

1858 

1858  12 

1869 

1858 

1860 

1860 

1858 


Water 
Steam 
..do  .. 
..do.. 
Water 
..do  .. 
.Steam 
Water 
Steam 
..do  .. 
..do  .. 
..do  .. 
..do.. 
..do  .. 


Steam . 
..do  ... 
Water. 
..do  ... 
..do  ... 
S.  &W. 
Wator. 
..do  ... 
..do  ... 
..do  ... 
Steam . 
..do  ... 
..do  ... 
..do  ... 
Water. 
..do  .  -. 
..do  ... 
Steam . 
..do... 


Steam . 
Water. 


Steam. 

..do  ... 

do  ... 


Steam 
Water 
..do  .. 
Steam 
..do  .. 


Steam. 
Water- 
S.  &  W. 
Water. 
Steam . 
..do  ... 
Water. 
..do  ... 
..do  ... 
..do  ... 
..do  .. 
Steam. 


Cost. 


$8,  000 
5,000 


10,  000 
2,  000 
2,  000 
6,  000 
8,000 

10,  000 
3,000 
6,000 

50  000 

25,  000 


25,  000 

25,  000 

10,  000 

5,000 

100,  000 

2,000 

1,500 

6,000 

7,000 

60,00 

20,  000 

20,  000 

20,  000 

20,  000 

3,000 

2,000 

20,  000 

15, 000 


20,  000 
1,000 


C,000 
4,000 
3,000 


10,  000 
6,  000 

10,  000 
1,500 

20,  COO 


12,  000 
4,  .500 
8,  500 

12,  000 
8,500 

12,  500 

14, 100 
3,  OOC 
7,000 
6,000 
.5,]  50 

15.  400 


Gold. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do.. 
..do  .- 
..do  .. 


Gold  . 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
-.do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 

-do  .. 
.  -  do  . . 
..do  .. 
..do  .. 


Gold 
..do  . 


Gold 
..do  . 
..do. 


Gold 
..do  . 
.do  . 
..do  . 
..do  . 


Gold . 

.do  -. 

.do  -. 

.do    . 

.do  ., 

.do  .. 
..do  .. 

.do  . 

.do  .. 

.do  .. 

..do  .. 

do  .. 


Present  occupants. 


A,  H.  Mallory,  agent. 
Harpending  Mill  Co. 

Do. 
James  Doda  &  Co. 

Sclinabcl. 

C.  D.  Pugh  &  Co. 
Welty  &  Co.  ' 

Staples  &  Co. 
Grant  &,  Co. 
J.  Ilogers. 

Peachy,  Hoffman  &  Co. 
Conklin,  Hosmer  &  Co. 
Arnold,  Leo  &  Co. 


Malloy  &  Co. 
Lover  White. 
Judkins  &  Kellogg. 
L.  G.  Trangh. 
J.  B.  Batchclder. 
John  Farrntt. 
Franklin  Hill  Co. 
J.  N.  Blnod. 
H.  E.  Bidwell. 
Bidwell  &  Aschim. 
M.  B.  Bransl'ord. 
J.  N.  Blood  &  Co. 
Blood  &  Co. 

Do. 
Mammoth  Mining  Co. 
Elwell,  Nave  &  Co. 
King  &  Co.  ■ 
Judkins  &  Kellogg. 
L.  White. 


Eichard  Garvey. 
George  E.  Moore. 


James  McMechan. 
Parson  &  Cotton. 


Thomas  Pnmell,  sujj't. 

S.  Grover. 

J.  Syme,  snp't. 

W.  H.  George. 

I.  Isaacs. 


Eagle  Q.  M.  Co. 
21  Q.  M.  Co. 
Toimg  &  Co. 
Von  Humboldt  Co. 

Keystone  Q.  M.  Co. 
Stum  ply  &  Co. 
Leonard  &  Co. 
Montpelier  Q.  M.  Co. 

Havens  &  Lemprich. 
Primrose  Mining  Co. 


■  Cement  miUs. 
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Location. 


Sierra  Co. — Con. 


Jim  Crow  Canon 

Jim  Crow  Caiion 

Jim  Crow  Caiion 

Kanaka  Creek 

Kanaka  Eavino 

Middle  Tuba  Iliver . 

Minnesota 

Minnesota 

Mountain  Hoasc 

Mountain  House 

Pike  City 

Sierra  Buttes 

Sierra  Buttes . . . 

Sierra  Buttes 

Sierra  Buttes 

Sierra  Buttes 

Sierra  Buttes  .  .-r. . . . 

Sierra  City 

Sierra  City 

Wet  Eavine 

Wolf  Creek 

Yuba  Iliver  M.  F  . . . 

Yuba  Eivor  S.  F 

Yuba  Eiver  S.  F  . . . . 


SISKIYOU   COUNTY. 


Cottonwood 

Humbug  Creek 

Indian  Creek 

Oro  Fino 

Quartz  VaUey. . 


TRINITY  COUNTY. 

East  Fork 


TULARE  COUNTY. 


Wbite  Iliver. 
White  Kiver. 


TUOLUMNE  COUNTY.* 


Name  of  mill. 


Ironsides 

Plumbago 

Sierra  Consolidated. 

Oak  Flat  Co 

Kanaka  Q.  M.  Co 

French 

Briggs  &  Co.'s 

California 

Brush  Creek 

Mountain  House 

Alaska 

Bigelow  Co 

Independence 

Mexican 

Sierra  Buttes  Co 

...do  

.--.do  

Chipps 

Phoenix 

Union 

Independence 

Four  Hills 

Chipps 

Kentucky 


Jones's 

Lash  &  Co.' 
Siskiyou . . . 
Shepard's . . 
Turk's 


East  Fork 


Carter's 

White  Iliver. 


1864 
18C2 
1863 
1863 
1865 
1865 
1863 
1855 
1868 
1858 
1866 
1858 
1858 
1858 
1852 


1870 
1867 
1858 
1860 
1868 
1862 
1858 
1656 


1870 
1862 
1859 
1870 
1857 


1868 


1866 
1861 


^.'^ 


AmericanCamp Star 186410   IS.&W.  10,000  Gold--  P.B.Bacon. 

Bald  Mountain Sophia 1865  5  ..  Water.  5,000-. do..-  Phelps  &  Co. 

BlueGulch Eagle 1865  10  ..  .-do  . --  10,  000 --do  . ..  Eagle  M.  Co. 

Cherokee Larco 185810   2. .do...  3,  000. -do...  C.  Lombardo. 

Cherokee Magee 1859   8.-   Steam.  7,  000--do---  Piatt  Bros. 

Confidence  District  -  -    Confidence 186930   3. .do...  40,  000 -.do  . ..  Holladav  &  Co. 

Deer  Creek Deer  Creek 1865  5  ..  .-do -..  8,  000.. do...  Deer  Creek  Co. 

Five-mile  Creek Hazel  Dell 1864  5  ..  Water.  4,000. .do..-  Bacon,  Wing  &  Co. 

Five-mile  Creek Eyersou's 1865...-   Steam.  10,  000 --do  - ..  M.  Brum  gi'm. 

Jackass  Hill Walter's 1859   5  . .  Water.  5,  000  . .  do  . . .  Walters  &  Co. 

N.  F.  Tuolumne  Eiver  Big  Caiion 1858  10  ...  -  do  - . .  15,  000  ..  do  .  -  -  Cobb  &  Siutin. 

N.  F.  Tuolumne  Eiver  Bonita 1866|l0 --  ..do  . ..  10,  000  ..do  ...  Bonita  Co. 

N. F.  Tuolumne  Eiver   Consuelo ;..  18G620  ..  ..do  . ..  20,  000  ..ao  ...  ConsueloCo. 

N.  F.  Tuolumne  Eiver  Grizzly 1859  20  . .  .  .do  . . .  20,  000  .  -  do  .  - .  Gashwiler  &  Co. 

N.  F.  Tuolumne  Eiver   Starr  King 1866J  5  . .  Steam  -  7,  000  -  -  do  . . .  E.  Inch  &  Co. 

Poverty  Hill Golden  Eule 1865  20  ..  ..do  ...  15,  000  ..do  . ..  Golden  Eulo  Co. 

Poverty  Hill Heslep's ISGO'lO  ..  ..do  . ..  10,  0;iO  .-do  . ..  He.slcp  &  Co. 

Quartz  Mountain Knox&Boyle leosllO  ..  ..do  . ..  8,000. .do..-  J.  Hall. 

Eawhide  Eanch Eawhide  Eanch 1866:20  .  -  - .  do  ...  45,  000  -  -  do  . . .  E.  P.  Johnson,  agent. 

Sonora Sonora 1866  15 --  Water.  15,  OOn  .-do  . . .  Sonora  Gold  Co. 

Sonlsbyville Gilson's 1859|10.-   Steam.  8,000. .do...  Ravmontl  &  Gor '.am. 

Soulsbyville Soulslsy . .'. 1858  20  ....  do  .. .  20,  000  . .  do  . . .  D.  Davidson  6c  Co, 

Stanislaus  Eiver Telegraph 1860  20  .  -  Water.  20,  000  . . do  . . .            Do. 

Sugar  Pino DaeCTcr 18fi4il0.-   Steam.  10,  OOO.do-.-  William  Daegner. 

Snfar  Pine Eureka 1859,20  - .  Water.  20,  000  .  .do  . . . Edwards,'  agent. 

SugarPine Excelsior 186010   l..do..-  10,  000  ..do  . --  J.  &  G.  Wright. 

Sugar  Pine Green's '  5  ..  Steam do  ...  Green. 

*  According  to  the  census  report  the  Golden  Eule  Mill  contains  fifteen,  and  the  App  Mill  ten  stamps. 


S.  &W, 
Water 
Steam 
Water 
.-do  -. 
..do  .. 
Steam 
Water 
Steam 
..do  .. 
--do  .. 
--do  -. 
Water 
--do  -. 
--do  -- 
.-do  .. 
--do  -- 
--do  -. 
-.do  .. 
-.do  .- 
--do  -. 
.-do  .. 
..do  -. 
--do.. 


Water 
Steam 
.do  .- 
Water 
..do  .. 


Water. 


Steam. 
..do  ... 


Cost. 


|10,  000 
2,000 

60,  000 
7,000 

22,  50O 
4,000 
6,500 
4,000 

20,  000 
5,350 
7,000 
6,000 

36,  000 
1,000 

30,  000 

30,  000 

45,  000 

10,  oao 

5,000 
8,600 
8,000 
5,300 
4,200 
5,000 


2,500 
10,  000 
8,000 
4,500 
5,000 


20,  000 
6,000 


Gold. 

--dO-- 

--do  .- 
-.do., 
-.do  - 
.-do  -. 
..do  .. 
--do  -- 
--do  -- 
--do.. 
..do  .. 
--do  -- 
--do  -. 
--do  .. 
.-do  .. 
..do  .. 
..do  .- 
..do  .. 
.-do  .. 
.-do  -- 
--do  .. 
.-do  -. 
-.do  -. 
-.do  .- 


Gold, 
..do  .. 
..do  -. 
..do  .. 
..do  .. 


Gold.. 


Gold 
.-do  . 


Present  occupants. 


Ironsides  Q.  M.  Co. 
Hoadley  &  Co. 
Sierra  Con'd  Q.  M.  Co. 
Oak  Flat  Q.  M.  Co. 
Kanaka  Q.  M.  Co. 
French  Co. 
Briggs  &  Co. 
Wright  &  Bowen. 
Brush  Creek  Co. 
Watson  &  Co. 
Alaska  Co. 
Bigelow  &  Moore. 
Independence  M.  Co. 
Maldonado  &  Co. 
Sierra  Buttes  Co. 

Do. 

Do. 
Cliipps  Co. 
Beard  &  Co. 
Union  Q.  M.  Co. 
Independence  Co. 
Spencer  &  Grey. 
Manson  &  Co. 
McKenzie. 


J.  M.  C.  Jones. 
Lash  &  Co. 

H.  T.  Shepard. 
F.  Turk. 


H.  Engle. 


J.  Carter. 
J.  C.  Birdseye 


METALLURGICAL   PEOCESSES. 


469 


List  of  quartz  mills,  ^c. — Continued. 
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Location. 


Tuolumne  Co.— Con. 


Sugar  Pine 

Sugar  Pine 

Sugar  Pine 

Summerville 

Tuolumne  Kiver. 
Turnback  Creek. 

Tuttletown 

WJaisky  Hill 

Whisky  Hill 

"Whitman's  Pass  . 
"Wood's  Crossing. 
"Wood's  Crossing. 
"Wood's  Crossing. 
Yankee  HiU 


YUBA  COUNTY. 


Brown's  Valley . 
Brown's  Valley  . 
Brown's  Valley  . 
Brown's  Valley  . 

Eagleville , 

Indian  Eanch... 

Middle  Yuba 

Smartsville 


Name  of  mill. 


Lombardo 

Monitor 

Pirate 

Summers's 

Buchanan 

Laurel  Hill 

Patterson's 

Preston's 

Eeist's 

Whitman's 

App's 

Clem  &Co.'s 

Duncan's 

Shanghai 


Danebroge 

Jefferson 

Pennsylvania 

Sweet'  Vengeance. 


Temple, No. 2  .... 

Mount  Hope 

Andrew  Jackson . 


1860 
18C3 
1800 
1860 
1850 
1857 
1857 
18C0 
1860 
1800 
I860 
1859 
1859 
1862 


1859 

1862 

1862 

1865  20 

1865 

1806 

1865 

1866 


Water 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do.. 
..do  .. 
:.do-.. 
..do.. 
..do  .. 
S.  &w. 

Water 
..do  .. 
..do  .. 


Cost. 


|10,  000 

10,  000 

10,  000 

8,000 

10,  000 

3,  000 

10,  000 

4,500 

2,000 

5,000 

15,  000 

8,000 

3, 000 

10,  000 


20,  000 
40,  000 
40, 000 
50,  000 
15, 000 
30,  000 
10,  000 
12, 000 


Gold. 
..do  .. 
..do  .. 
.-do,. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do.. 


Gold. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
-.do  .. 


Present  occupants. 


C.  Lombardo. 
Monitor  G.  &  S.  M.  Co. 
C.  Dorsey. 
G.  Summers. 
Tuolumne  G.  M.  Co. 
Saa  Francisco  Co. 
W.  Patter.son. 
Eosencrans  &  Co. 
C.  P.cist. 
Milner  &  Co. 
Totten  &  Grifflng. 
Clem  &  Co. 
J.  Duncan. 
Gashwiler  &  Hooper. 


Danebroge  M.  Co. 
Jefferson  Mining  Co. 
Pennsylvania  M.  Co. 
Swcct'Veng'ceM.  Co. 
Incorporated. 

Do. 
Mount  Hope  M.  Co. 
-And'w  Jackson  M.  Co. 


NEVADA. 


CHUECHILL   COUNTY. 

Sink  of  Humboldt 

ELKO  COUNTY. 


Cope  District- 
Cope  District - 
Mineral  Hill. . 


ESMERALDA  COUNTY.* 


Aurora 

Aurora 

Aurora 

Aurora 

Aurora 

Aurora 

Aurora 

Aurora  .... 

Aurora 

Columbus 

Columbus 

Palmetto 

Pine  Grove 

Pine  Grove 

Pine  Grove 

Eed  Mountain  . 
Kockland 


HUMBOLDT  COUNTY.f 


Battle  Mountain - 

Dun  Glen 

Golconda 

Gold  Eun 


Utica . 


Canty's 

Drew 

Mineral  Hill. 


Antelope 

Coffee 

Independence 

Napa 

Old  Antelope 

Eeal  del  Monte 

Stark  &  Tucker's. . 

TJhion 

Wide  West 

Eaton  &  Johnson's. 

Pioneer 

N.  y.  and  S.  P.  Co.'s. 

Central 

Pioneer 

Wilson's 

Silver  Peak  and  E.  M 
Kean's 


Little  Giant. 

Essex 

Golconda 

Webb's 


1866 

10 

3 

Water. 

$75,  000 

Gold.. 

1870 

2 

Steam - 

10,  000 

Silver. 

1869 

10 

..do  ... 

30,  OGO 

..do  ... 

1870 

10 

20,  000 

..do  ... 

1864 

20 

Steam. 

125, 000 

Silver. 

1864 

8 

..do  ... 

5,000 

..do  ... 

1863 

10 

..do  ... 

60,  000 

..do  ... 

1862 

8 

..do  ... 

12,  000 

..do  .-- 

1862 

8 

..do  -.- 

40,  000 

--do.-- 

1863 

30 

-.do  ... 

225,  000 

..do... 

1863 

10 

..do  ... 

70,  000 

.-do  ... 

1802 

8 

-.do  ... 

10,  000 

..do  ... 

1862 

20 

..do... 

75,  000 

..do... 

1870 

2 

..do  ... 

10, 000 

..do  ... 

1870 

10 

..do... 

12,  000 

..do  ... 

1867 

10 

..do... 

50,  000 

..do  ... 

1868 

5 

..do  ... 

10,  000 

Gold.. 

1866 

10 

..do  ... 

20,  000 

..do  ... 

1867 

10 

..do  ... 

20,  000 

..do  ... 

1868 

40 

-.do  ... 

100,  000 

..do... 

1870 

10 

..do  ... 

20, 000 

..do  ... 

1867 

5 

Steam. 

12,  000 

Silver. 

1867 

10 

..do  .. 

20,  000 

..do... 

1867 

10 

S.&W- 

20, 000 

..do... 

1869 

10 

Steam. 

15, 000 

..do  ... 

Canty  &  Co. 
Drew  Si.  Co. 


Bank  of  California. 
J.  J.  Poor. 
William  Sharon. 
Philadelphia  Co. 
Bank  of  California. 
Bank  of  California. 
Bank  of  California. 
J.  J.  Poor. 
Greely  Bros. 
Eaton  &  Johnson. 
Col.  Youngs. 
N.  Y.  &  Silver  Peak  Co. 
H.  C.  Toombs. 
McAdams  Co. 
William  Wilson. 
S.P.&E.M.G.&S.M.CO 
S.  Kean. 


G.  W.  Pox. 
Esses  Co. 
Star  City  Co. 
L.  D.  Webb. 


*  The  census  reports  for  H.  C.  Toombs's  mill  IC,  for  the  Pioneer  8,  Wilson's  12,  the  Wide  West  16,  Eed 
Mountain  and  Silver  Peak  16,  and  Col.  Young's  Pioneer  12  stamps.  Johnson's  mill,  16  stamps,  reported 
by  the  census,  I  cannot  identify  in  the  above  list. 

t  According  to  the  census,  the  Star  City  Company's  mill  has  8  stamps,  L.  D.  Webb's  4  stamps,  and  the 
Pioneer  mill  5  stamps. 
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List  of  quartz  mills,  cfc. — Continued. 
NEVADA— Continued. 


Location. 


Hdmboldt  Co.— Con. 

Oreana 

IJnionville 

Unior.Tille 

UnionTille , 

IJnionville 

"Winnemucca 

LANDER  COUNTY. 

Anstin  

Austin 

Cortez ._- 

New  York  Canon... 
Telcgrapli  Canon... 
Yankee  Blade 

LINCOLN  COUNTY. 

Crescent  City 

Dry  Valley 

El  Dorado  CaSon 

Hike 

Meadow  Valley , 

Meadow  Valley , 

LYON  COUNTY.      ' 

Carson  Eiver 

Carson  Eiver 

Carson  River 

Carson  River 

Carson  River 

Carson  River 

Carson  River 

Dayton 

Dayton 

Dayton 

Dayton 

Dayton 

Dayton  ._. 

Gold  Canon 

Gold  CaDon 

Gold  Canon 

Gold  Caiion 

Gold  Canon 

Gold  Canon 

Gold  Canon 

Gold  Caiion 

Gold  Caiion 

Silver  City 

Silver  City 

Silver  City 

Silver  City 

Silver  City 

Silver  City 

Silver  City 

Silver  City 

NYE  COUNTY.§ 

Belmont 

Belmont 


Name  of  mill. 


Oreana* . 

National 

Fall  &  Temple's.. 

Pioneer 

Silver  Mining  Co. 
SpModa 


Boston  and  Nevada . . 

Manhattan 

Cortez 

Mettacom 

Midas 

Empire 

Alameda 

Meadow  V.  M.  Co.'s. 

El  Dorado 

HikoS.M.Co.'s.... 

Mee's 

Pioneer 

Carson  VaUey 

Eureka 

ErankUn 

Island 

San  Francisco 

Winters  &  Robedee's 

Wood  worth 

Birdsall&Co.'st 

Dancy  

Illinois 

Imperial  No.  2 . . 

Rook  Point 

Tailings 

Atlanta 

Eastern  Slope 

Excelsior 

Kelsey  No.  2 

Keystone 

Phosnix 

Sacramento 

Swansea 

Weston's  t 

Bacon 

Devil's  Gate 

Eagle 

Hope 

Kelsey  No.  1 

Pioneer 

Sherman's 

Trench's '. . . 


Belmont  S.  M.  Co.'s^ 
Combination  Co. 'a. . . 


1869 
1807 
1862 
1809 
1807 


1805 
1865 
1864 
1866 
1865 
1866 


18C8 
1870 
186' 
1800 
1870 
1869 


1870 

im\ 

1801 

186-2 

1661 

1870 

1864 

1865 

1863 

1864 

1862 

1861 

1864 

1865 

1862 

1861 

1866 

1865 

1802 

1861 

1862  20 

186215 

1803,20 

1861J15 

1803: 

1870il0 

180110 

1861,15 

1870 

1801  20 


180610 

1S08!40 


Steam. 
..do  ... 
.-do  ... 
S.&W. 
Steam 
Water. 


Steam 
..do  .. 
..do.. 
..do  .. 
. . do  . . 
..do  .. 


Steam 
..do  .. 
..do.. 
...do  .. 
..do  .. 
..do  .. 


Water. 
S.&W. 
..do  ... 
..do  ... 
Water. 
S.&W. 
Water. 
Steam. 
..do  ... 
Water. 
S.&W. 
Steam. 
..do  ... 
..do  ... 
..do... 
..do  ... 
..do  ... 

..do  ... 

..do... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
Water. 
Steam. 
..do  ... 
..do  ... 
..do  ... 
..do  ... 


Steam. 
..do  ... 


Cost. 


150, 000 
2,000 
40,  000 
35,  000 
12,  000 
10,  000 


80, 000 
160,  000 

00,  000 

50,  000 
120,  000 

6p,  000 


80,  000 
100,  000 

00,  000 
100,  000 

75,  000 

40,  000 


30,  000 
65,  000 
35,  000 
35,  000 
35,  000 

5,  000 
75,  000 
145,  000 
55, 000 
35,  000 
40,  000 
170,  000 
15,  000 

8,000 
40,  000 
25,  COl) 

4,000 
10,  000 
40,  000 
35,  COO 
45,  000 
35,  000 
50,  000 
25,  000 

5,000 
30,  000 
25,  000 
45,  000 

8,000 
50,  000 


50,  000 
250,  000 


Silver. 
Gold . , 
Silver 
..do  .. 
-do  .. 
..do  .. 


Silver. 
..do  . 
..do  . 
..do  . 
..do  . 

-do  . 


/ 

Silver 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  ... 


Silver 

..do  ... 

..do  ... 
Gold . . 

..do  ... 

..do  ... 
Silver. 

..do  ... 

..do  .. 

..do  ... 

..do  ... 

..do  ... 

..do  .. 
G  &S 
Silver 
G.&S 
Silver 
G.&S 
Silver. 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 
Gold . . 

..do  ... 
Silver. 

..do  ... 
Gold . . 
Silver. 


Silver. 
.do  ... 


Present  occupants. 


Oreana  Co. 
Evans  &  Jennings. 
Pall  &  Temple. 
Pioneer  Co. 
Silver  Mining  Co. 
Sphioda  Co. 


Manhattan  S.  M.  Co. 
Wenban  &  Page. 


Meadow  Valley  M.  Co. 
Riverside  Mining  Co. 
I.  Wilson,  sup't. 
James  Mee. 
Ely  &  Raymond. 


Carson  Valley  M.  Co. 
Union  M.  &  M.  Co. 
Union  M.  &  M.  Co. 
Cook  &  Co. 
C.  A.  Shad. 
Winters  &  Robedee. 
Hobart  &  Co. 
Birdsalo  &  Co. 
Daney  Mining  Co. 
Union  M.  and  M.  Co. 
A.  M.  Edijington. 
A.  M.  Edgin'"ton. 
Jauin  &  Boyu. 
Hill  &  Co. 
Rigby  &  Douglas. 
Br'iggs  &  Co. 
Hiir  &  Co. 
Likens  &  Co. 
Hentsch  &  Berton. 
Union  M.  &  M.  Co. 
Union  M.  &  M.  Co. 
Weston  &  Co. 
Pair  M.  &  Flood. 
Devil's  Gate  M.  Co. 
Virginia  Water  Co. 
Hope  MiniuscCo. 
Union  M.  &'il.  Co. 
J.  P.  Jones  &  Co. 
George  Sherman. 
Fair  M.  &  Flood. 


R.  B.  Canfield. 


*Mill  and  furnace. 

t  Rebuilt  in  1870. 

J  Weston's  mill  is  reported  in  the  census  with  20  stamps.  The  same  source  gives  the  aggregate  num- 
ber of  stamps  of  the  Union  Milling  and  Mining  Company  as  146,  while  in  the  above  list  only  !i0  are  enu- 
merated.   Uirrtsale  &  Co.'s  mill,  as  far  as  I  am  informctl,  has  no  slanips,  but  40  pans  working  tailings. 

§  According  to  the  census  report  the  mill  of  the  Rigby  Company  has  5  stamps.  The  same  report  has 
the  following  mills,  whirh  I  cannot  identify  in  the  above  list:  Cambridge  Company,  20  stamps;  Mammoth 
Company,  10  stamps;  Utica  &  Herkimer,  5  stamps;  Northumberlandj'lO  stamps;  and  Old  Dominion,  10 
stamps. 
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List  of  quartz  mills,  <f  c. — Continued. 
NEVADA-Continuod. 


Location. 


Nye  County— Con. 


Belmont 

Ellsworth 

Ellsworth 

Hot  Creek 

Hot  Creek 

lone 

lone 

Northumberland. 

Ophir  Caiion 

Keveille 

Reveille 

San  Antone 

Silver  Park 

Silver  Park 

Washington 


ORMSBY  COUNTY. 


Carson  City. . 
Carson  City. . 
Carson  City.. 
Carson  City.. 
Empire  City . 
Empire  City . 


STOREY  COUNTY.§ 


American  City. 
American  City. 

Gold  Hill. 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 


'"'^ld  Hill . 
Gold  ixlll . 
Gold  Hill . 


Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Gold  Hill 

Virginia  City . 
Virginia  City . 
Virginia  City . 
Virginia  City . 
Virginia  City . 

Virginia  City . 
Virginia  City  . 
Virginia  City  . 
Virginia  City . 


Name  of  mill. 


Gonld  &  Curry 

PahUto 

Jones's* 

Hot  Creek  S.  M.  Co- 

Valley 

Knickerbocker 

Pioneer* 

Quintero  S.  M.  Co.'s. 
Twin  River  S.M.Co's 

Rutland* 

S.E.  &R.  S.  M.Co.*. 

RigbyS.M.Co 

Chandler  &  Parsons. 
Silver  Peak 


Bruns-wickt 

Merrimao 

Santiago 

Vivian 

Mexican  § 

Yellow  Jacket . 


1864  16 
1861 20 
1861  24 


Badger  ||  . . . 
Bay's  tate. . 

Atlas 

Boston 

Douglass  . . , 

Empire 

Gold  Hill . . 
Imperial . . . 

lone 

Marysville. 

Pacific 

Papoose . . . 


Petaluma 

Piute 

Eamsdell  &  Thom- 
son's. 

Rhode  Island 

Sapphire 

Succor 

Sunderland 


Atlantic 

Hoosier  State 

Land's 

Mariposa 

Sacramento  &  Mere- 
dith. 

Sierra  Nevada 

Summit 

Winfield 


1868 


1867 

1869 

1866 

1865il0 

18C8J10 

1866  20 


1867 
186'J 


1870  10 
1870  12 
10 


18j31 
1861 
1865 


1864 
1867 
1861 


1865 
1860 


1867 


1866 


1862 
1862 


1865 
1803 
1862 


1868 
1864 


Water 
Steam 
..do  .. 
..do  .. 
..do  .. 
..do  . 
..do.. 
..do.. 
..do  .. 
..do  -- 
..do  .. 
..do  .. 
Steam 
..do  .. 
..do    . 


Water 
..do  .. 
..do  -. 
..do  .. 
..do  .. 
S.&W. 


Steam. 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 

..do  ... 
..do  ... 
..do  ... 

..do  ... 
..do  ... 
..do  ... 
..do  ... 
AVater 
Steam. 
..do  ... 
..do  .. 
..do  ... 
..do  ... 

..do  .. 
..do  .. 
..do  . . 
..do  .. 


$2,  000 


4,000 

75,  000 

6,000 

100,  000 

40,  000 

4.5,  000 

180,  000 

10,  000 

30,  000 

12,  000 

t20,  000 

t20,  000 

t40,  000 


50,  000 
130,  000 


45,  000 
100,  000 
200,  000 


40,  000 

55.  000 

8,000 

15,  0(30 


18,  000 

100,  000 

9,000 

50,  COO 
120,  000 

14,  000 

40,  000 

60,  000 

5,000 

100,  000 

30^000 

20,  000 

25,  000 

1,000 


40, 000 
00,  000 
20,  000 
12,  000 


Silver 
G.&S 

-.do  . . 
Silver 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

..do  .. 

Silver 

..do  .- 

..do. 


Silver. 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 


40,  000 
80, 000 


Silver. 
..do  ... 
..do  ... 
G.  &S. 
Silver . 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 

..do  ... 
..do  ... 
..do  ... 

..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
G.&S. 
Silver 
..do  ... 
..do  ... 

Gold. 
..do  ... 
Silver . 
..do  ... 


Present  occupants. 


John  Miller. 
Jones. 


Talman  &  Groves. 


San  Fran.  &  R.  Co. 


Chandler  &  Parsons. 
Silver  Peak  M.  &  M.  Co. 


Union  Mill.  &  M.  Co. 
Do. 
Do. 

Vivian  M.  Co. 
Union  Mill.  &  M.  Co. 
TeUow  Jacket  S.  M.  Co, 


Scale  &  Eeatty. 
Smith  &  Stephenson. 
C.  C  Stevenson. 
Empire  Mill  Co. 
Gold  Hill  M.  &  M.  Co. 
Imperial  M.  &  M.  Co. 
Hope  M.  &  M.  Co. 
John  Rule. 
Pacific  Mill  Co. 
Taylor,  Goulding    & 

Armstrong. 
Sharon  &  Mackey. 
W.  S.  Hobart. 
Ramsdell  &  Thompson. 

Belcher  M.  Co. 
W.  S.  Hobart. 
Succor  M.  &  M.  Co. 
Union  M.  &  M.  Co. 
Richard  Schweiss. 
Union  M.  &  M.  Co. 
M.  Lynch. 
Union  M.  &.  M.  Co. 
Fair  &  Mackey. 
Sacramento  M.  &M.  Co. 


N.  H.  A.  Mason. 
Union  M.  &  M.  Co. 
Berry,  Evans  &  Co. 


♦Rebuilt  in  1870.  , 

t  Estimated  cost. 

t  The  number  of  stamps  of  the  Brimswick'  mill  is  given  by  the  census  as  20. 

§  Remodeled  1870. 

II  It  is  impossible  to  reconcile  the  list  with  that  furnished  by  the  census.  According  to  the  latter  the 
following  mills  are  hero  omitted:  Proctor,  Jennings,  Bassett's,  Parks  &  Bowie's,  Evan's— all  tailing 
mills ;  and  Gould  &  Curry,  80  stamps ;  Ogdcn,  15 ;  Flowery,  13 ;  Nevada,  21 ;  Bassett's,  18 ;  Empiio  State, 
15 ;  Occidental,  30  stamps.  According  to  the  same  source  the  Succor  has  15 ;  tho  Empire,  16 ;  the  Hoo- 
sier State,  15  ;  the  Atlas,  18 ;  Bay  State,  18  stamps.  On  the  other  h.ind  several  mills  which  appear  in  the 
above  list  are  not  contained  in  the  census,  or  cannot  be  identified. 
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List  of  quarts  mills,  ^c. — Continued. 
NEVADA— Contint:  -id. 


Location. 


WASHOE  COUNTY. 

Frankto-wn 

Pleasant  Valley 

Truckee  Meadows  . . 

"Washoe  City 

"Washoe  City 

"Washoe  City 

"Washoe  City 

"Waahoe  City 

WHITE  PINE  COUNTY, 

Eberhardt 

Egan 

Egan 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Hamilton 

Mineral  City 

Monte  Christo 

Newark 

Shermantown 

Shermantown 

Shermantown 

Shermantown 

Shermantown 

Shermantown 

Shermantown 

Shermantown 


Name  of  mill. 


DaU's 

Temelic , 

English  Company's 

Atchison 

Back  Action 

Little  Savage , 

New  York 

Savage 


Stanford's 

Social  &  Steptoo's- .. 
Social   &   Steptoe's 

Old  MiU. 
Big  Smoky 


Chicago 

Dayton 

Henderson's  - . . 

Manhattan 

Nevada 

Swansea 

Treasure 

"White  Pine.... 

Eobinson's 

Monte  Christo  . 

Newark 

Drake's 

Kohler's 

Little  Giai^t  . . . 
Metropolitan.  . 

Oasis 

Sheba 

Staples 

Vernon 


9'S 


1862  60 
186215! 

1862'20i 
186II20 
1866].. 
1868  .. 
1865  24 

1863  16 


186930 


1867 


18G9 

1869 
1869 
1869 
1869 
1869 
186D 
1869 
1869 


1865 
1866 
1869 
1808 
1869 
1869 
1868 
1869 
1869 
1869 


S.&"W. 
..do  ... 
Water. 
S.&W. 
Steam . 
..do  ... 
..do  ... 
S.&W. 


Steam . 
..do... 
..do... 


.do  .. 

.do  .. 

-do  ... 

.do  ... 

-do  ... 
..do  .. 

-do  .. 

.do  ... 

.do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 

.do  .. 
..do  .. 


1250, 000 
75,  000 

200, 000 
80,  000 
10,  000 
10,  GOO 

110,  000 
75,  000 


250,  000 
25, 000 


60,  000 

30,  000 
100,  000 
15,  000 
120,  000 
35,  000 
30,  000 
40,  OOj 
30,  000 


Silver 
..do  ... 
-do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do  .. 


15,  000 
60, 000 

40,  000 
15,  COO 

24,  000 
120,  000 

70,  000 
45,  COO 
45, 000 

25,  000 


Silver . 

..do  ... 
..do  ... 
..do. 
..do  .. 
..do  ... 
G.&S 
Silver 
..do  .- 


Silver 
..do  .. 
..do  .. 
..do  .. 
..do  .. 
..do.. 


Present  occnpanta. 


John  Dall. 
"Union  M.  &  M.  Co. 
J.  J.  Dunne. 
Savage  M.  &  M.  Co. 
D.  E.  Avery. 

Do.       • 
Union  M.  &  M.  Co. 
Savage  M  &  M.  Co. 


Aurora  South  Co. 
Social  &  Steptoe  Co. 
Do. 

Treasure  HiU  M.  &  M. 

Co. 
Chicago  Co. 
H.  G.  Blasdell. 

H.  G.  Blasdell. 
McCoue  &  Dunn. 
Perkius,  Plint  &.  Co. 
Great  Basin  Co. 
Miller  &  Co. 
Mineral  City  Co. 
Monto  Christo  Co. 
Chihuahua  Co. 
Eberhardt  Co. 

Carpenter  &  Brett. 
Metropolitan  Co. 
Eberhardt  Co. 
Osboru  &  Corey. 
Butlor  &  Sweeney. 
Vernon  Mill  Co. 


OEEGON. 


BAKER    COUNTY. 

Auburn 

Baker  City 

Eye  Valley 

GKANT  COUNTY. 

Prairie  Diggingsl . . . 

JACKSON  COUNTY.  J 


Applegate 

Dardanelles 

Jackson  Creek 

Jackson  Creek 

Kogue  Ei ver 

Sterhng 

Thompson  Creek  . . 


White  &  Company's 

Euckels's* 

Green's 


Prairie  Diggings. 


Steamboat ... 

Occidental ...... 

Hopkins's 

Johnson's 

Jewett's... 

Ives's 

Thompson  Creek. 


1 

Gold.. 
..do  ... 

1864 

10 

Water. 

$6,  000 

1H70 

i 

Silver. 

1868 

8 

1 

Water. 

20,  000 

Gold.. 

1860 

4 

3 

Water. 

8,000 

Gold.. 

1866 

lU   2 

Steam . 

1,200 

..do  ... 

ISCO 

5   1 

..do  ... 

8,000 

..do  ... 

1862 

..    2 

Wat*r. 

4,000 

..do  ... 

1861 

5.. 

Steam . 

10,  000 

..do... 

1865 

.-i  1 

Horse. 

500 

..do  ... 

1865 

'  4 

Water. 

1,500 

..do  ... 

E.  M.  White  &  Co. 
Brown  &  Virtue. 
Charles  Green. 


Lacock  &  Co. 


Eowlor  &  Co. 
Hogan  &  Co. 
nopkin.s  &  Co. 
Johnson  &  Co. 
Byba  &  Co. 
Porter  Ivca. 
Morris  &  Co. 


*  The  census  reports  Euckels's  mill  to  have  12  stamps,  and  unless  the  number  of  stamps  has  boon  de- 
creased since  1869,  when  I  visited  the  locality,  this  is  the  correct  number. 

t  According  to  the  census  the  Prairie  Diggings  mill  has  now  10  stamps ;  the  samo  authority  mentions 
another  mill  in  this  county,  which  must  have  been  erected  during  1870,  viz,  that  of  the  John  Day  Com- 
pany, 8  stamps. 

I  When  I  visited  the  county  in  1869,  Hopkins's  and  Jewett's  mills  were  both  altered  into  saw-mills. 
(See  last  report,  page  216.) 
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List  of  quartz  mills,  ^-c. — Continued. 
OREGON— Continued. 


Location. 

Name  of  mill. 

o 

a 

<0 

ft 
S 

d 
10 

1 

2 

d 
2 

3 

Cost. 

1 

o 

Present  occupants. 

JOSEPHINE  COUNTY. 

1865 

"Water. 

118, 000 

Gold.. 

Cohen. 

UNION  COUNTY. 

Meacliara  Bros.  &  Co. 

Carter  &  Davis 

La  Grande 

1865 
1866 

5 
5 

1 

Water. 
..do... 

8,000 
8,000 

Gold. . 

Carter  &  Davis. 

La  Grande  Co. 

ALTCBAS   COUNTY. 

1865 

12 
10 

40 

10 

10 
10 

20 

10 
10 

25 
10 

8 
8 
8 

5 

5 
10 

20 
5 

30 
10 
20 
5 
8 

10 
5 
10 
10 

3 

Steam . 

G.&S. 
..do  ... 

Idaho  M.  Co. 

Waddingham  G.  and 

S.  M.  Co. 
Waddingham  G.  and 

S.  M.  Co. 
Pittsburg  &  Idaho 

G.  and  S.  M.  Co. 

..do  ... 

Waddingham  G.  and 

Clifden 

Steam - 

..do  ... 

S.  M.  Co. 
Do. 

Elk  Creek 

..do  ... 

P.  and  I.  G.and  S.  M. 

..do 

Co. 
Harris  &  Benson 

Eed  Warrior  Creek  . . 
Eed  Warrior  Creek  . . 

N.Y.    &  Idaho  G. 

M.Co. 
Victor  G.  and  S.  M. 

Co.* 

Steam. 
..do... 

..do... 
..do... 
..do  ... 

N.T.  &   Idaho   G.  M. 

Co. 
Victor  G.  and  S.  M.  Co. 

Tuba  Districtt 

..do  ... 

B0IS6   COUNTY. 

Granite  Creek    

Gold  Hill 

1867 

1870 
1865 
1865 
1865 

1 

Steam. 
..do  ... 
Water. 

$75, 000 
15, 000 

Gold  . . 
..do... 
..do    . 

Gold  Hill  Company. 
White  &  Co. 
Goodwin  &  Co. 

Granite  Creek 

Grimes  Creek 

White  &Co.'s 

Elk  Horn 

..do    . 

..do  ... 

Elk  Horn  Mill  Co. 

Summit  Flat 

Davis  &  Souther's  . . 

..do  ... 

IDAHO     COUNTY. 

Gold  . . 
..do    .. 

.-do    . 

Warren's  Diggins 

Water. 

Water - 

Steam. 
...io  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do... 
..do  ... 

..do  ... 
..do  ... 
..do  ... 
..do  ... 

..do    .. 

LE.MHI  COUNTY. 

Arnett's  Creek 

OWYHEE    COUNTY. 

East  Euby  

MusgTove  &  Sons. . . 
New  York 

1869 

1865 
1867 
1867 
1868 
1865 
1865 
lg64 
1864 

1865 

1865 
1864 
1865 

140, 000 
20, 000 
30,  000 

350,  000 
70,  000 

120,  000 
25,000 
75, 000 

60, 000 
25,  OOO 
70,  000 
70,000 

Gold.. 

G.&S. 
..do... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 
..do  ... 

..do... 
..do  ... 
..do  ... 
..do... 

Musgrovc  &  Son. 

Owyhee  M.  Co. 
J.  S.  Black. 

Flint  District 

Black's 

Elint  District 

EUnt  District 

Eisiiis  StarM.  Co. 

Silver  City 

S.  Williard. 

Silver  City 

Ida  Ellmore  M.  Co. 

Silver  City 

Silver  City 

Morning  Star 

Shoenbar 

Oro  Eiuo  G  and  S  M 

Silver  City 

Co. 
U.  S.  Hazard. 

Silver  City 

Webfoot    . . 

■.v'"ebfoot  MiUino-  Co. 

Sinker  Creek 

Ainsworth 

Oregon  S.  N.  Co. 

Sinker  Creek 

Sinker  Creek 

Sinker  Milling  Co. 

*  According  to  the  statement  of  Mr.  P.  S.  Buckminster,  who  visited  this  district  for  me  in  the  latter 
part  of  1869,  the  Victor  mill  had  only  12  stamps  and  was  standing  idle. 

t  The  Monarch  mill,  with  one  French  burr,  one  cast-iron  grinder,  two  Varney  pans,  one  settler,  and 
one  roasting  furnace,  is  omitted  here. 
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List  of  quarts  viills — Continued. 
AEIZOifA. 


Location. 

Name  of  mill. 

r6 

CO 

g 

g 

a 
+3 

d 

10 

10 
10 

10^ 
10 

1 

40 
10 
4 
4 

10 

m 

a 

§ 
a 
6 
'A 

" 
4 

u 
steam. 

O 

o 

Present  occupants. 

PIMA  coimiT. 

Harris  or  Montana. . 
Big  Bug 

Gold.. 

Gold.. 
S.&G. 
Silver - 
Gold.. 
..do  ... 

Harris  or  Montana  Co. 

TAVAPAI  CODNTT.* 

Big  Bug  District 

Hassayampa  District. 
Hassayampa  District. 

Gray  &  Hitchcock. 
Noyes  &  Curtis. 
Sterling  Company. 
C.  C.  Bean. 

Noyes  &  Curtis's 

.... 

..do... 
do 

do  .. 

Thunderbolt 

.do  ... 

1866 
1865 
1870 

..do  ... 

Vulture  Mining  Co. 

Wickenburg 

..do  ... 

..do  ... 

Hinton's  Est.  &  Co. 

..do  ... 

..do  ... 

Jackson  Brothers. 

Water, 
steam. 

..do  ... 

H.  Bowers  &  Co. 

YUMA  COUXTY. 

Gila  City 

Gold.. 

Jones  &  Co. 

There  are  probably  one  hundred  arrastras  in  the  Territory,  some  of  which  are  propelled  by  water  and 
others  by  horse-power.  As  water  is  sometimes  short,  and  Indians  occasionally  steal  the  horses,  arrastras 
of  either  class  are  often  idle.  Some  are  abandoned  for  fear  of  Indian  assaults.  Arrastras  are  now 
running  in  Walker,  Martinez,  Bradshaw,  Turkey  Creek,  Hassayampa  and  some  other  districts. 

In  Mbjave  County  there  is  one  stamp-mill,  that  of  the  Morse  Association,  at  Hardyville.  It  has  ten 
stamps,  driven  by  steam,  and  the  necessary  pang  and  settlers.  It  was  erected  to  work  the  gold  ores 
from  the  celebrated  Moss  ledge,  but  is  now  idle. 

*  The  Big  Bug  mill  has  one  arrastra  and  the  Thunderbolt  four. 

lAst  of  quartz  mills — Continued. 
NEW  MEXICO. 


Locality. 


TAOS  COUNTY. 

San  Antonio 

COLFAX  COUKTY. 


Tfegro  Gulch . 
TJte  Creek 


SANTA  Ffi  COUNTY. 


Keal  de  Dolores  . 
Eeal  del  Tuerto  . 


GEANT  COUNTY. 


Pinos  Altos . 
Bear  Creek  . 
Bear  Creek  . 


Kame  of  mill. 


Arroyo  Hondo  Mining  and  Ditch  Co  . 


Bartolemow's . 
Aztec 


New  Mexico  Mining  Co's. 
Candclaria 


Pinos  Altos  Miniig  Company's  . 
Ryesron 

Reynolds  &  Griggs,  (Amberg)  . 


Metal 


Gold. 


Gold. 
..do  .. 


Gold, 
.do  .. 


Horse -power. 


Steam.  Water. 


Steam 
12 
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List-of  quarts  mills — Continued. 
COLORADO. 


Locality. 

2Tamc  of  mill. 

o 
o 

1 

1 
6 

1 

O 

a 

m 

Pi 

a 
s 

m 

i 

GILPIN  COUKTr. 

Gential  City  District 

Hull's,  ■water-mill 

6 

Bates,  pan-mill 

25 
120 
15 
25 
40 
35 
25 
35 
12 
12 
30 
8 
70 
12 
70 
80 
10 
15 
75 
1-2 
75 
40 

. . .  -.- . 

MriTifp.z.nmn, 

G  unnell 

18 
24 

JLjOsinsTton 

24 

25 

Bay  State 

Montana 

30 
24 
20 
12 
12 
24 
6 
12 
10 
40 
50 
10 

Mc  In  tyro 

"WiTinfihnrrn 

20 

35 

Taslicr 

Kimber 

'"'h' 

12 

'"26" 

Gunnell  Central 

8 
35 

Kip  &  Bnell's,  and  lioisting 

T?nfil^y  Monntain 

2f 

10 

Chlorine  works,  crusher,  &c 

Eussell  and  L^ke  Districts  . . 

North  Star  mill 

22 
12 
10 
22 
15 
12 
10 
12 
30 
15 
12 

22 

75 

Ayera' 

Ubchdale 

Bradley's 

Lewis  &Co 

Sowden 

Missouri's  Hill 

Moses' 

12 
100 
12 
15 
60 
40 
40 
50 
12 
40 
15 
30 
12 
16 

Granada 

Heed's 

Lincoln's 

Kcy%tone 

Monitor  ., 

Great  Western 

20 
12 

20 
12 

Pe  wabic 

40 

Kevada  Bistiict 

Potter's 

15 
37 
12 
12 
12 
12 
32 
25 
22 
25 
10 
24 
18 
12 

15 
37 
12 
12 

Clayton's 

30 

Beverly  &  Xoouce's 

New  Bedford 

16 

SuUivan's 

Stonej? 

10 
70 

100 
25 
70 
50 
35 
24 
12 

100 
12 
15 
12 
25 
15 
12 
15 
20 
80 
20 
15 
15 

'""32' 
25 

22 
25 

Waterman's 

e.(\ 

Philadelnhia 

WMtcomb's 

9"; 

First  National ' 

in 

American  Flag 

Ophir 

Gilpin 

18 
12 

Old  Boston 

Boston  and  Colorado , . . . 

La  Crosse 

12 

12 
8 
20 
15 
15 
20 
20 
20 
20 
15 
20 
10 
20 
32 
20 
12 
10 
50 

12 
12 

'"26" 
15 
15 
20 
20 
20 
20 
15 
20 
10 
20 
32 
20 

"'16' 
25 

12 
15 

Hardesty's 

Beverly's 

Eureka,  (Waterman's) 

25 

Gregory  and  Enterprise  Dis- 

University  

15 

tricts. 

Holbrook 

12 

Nesmith 

15 

Bobtail,  (Lake's) 

20 
80 
l5 

Salisbury's 

Consolidated  Bobtail 

Fnllei  ton's 

15 
16 

L.  C.  Miley's 

L.  Arri<;hi's,  (water) 

Sensendcrfer's 

Polar  Star 

30 

20 

30 
20 

Borbam  &  Mellor's 

Holman's,  (water) 

Fitzpatrick's 

1 

2 

18 
140 

S 

Consolidated  Gregory 
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List  of  quartz  mills — Continued. 
COLOEADO— ContiDoed. 


liocality. 


Name  of  milL 


GU/PEsr  COUNTY — Continued. 

Gregory  and  Enterprise  Districts.- 
Coniinued. 


J.  B.  ISTorton's 

ISTew  York 

SnlKvan  it  AVlieeler's. 


EasleG.M.  Co 

EoilinsG.  M.  Co 

Hetzer's' 

Dickerson's 

WMpple 

Teats,  (crasliers,  &c)  . 

Eougli's 

Smitli  &  Parmelee 

Briggs 

Douglas 

Steriinff 

Walker's 

Skearer 

Manhattan 

Boston  and  Colorado. . 

Chicago 

Hurd's 

S.  B.  Morgan,  Agent  . 

Perigo  Co 

Black  HawkG.M.  Co. 


20 
45 
15 
20 
100 
80 


25 


85 

125 

60 

15 

20 

10 

40 

20 

20 

20 

40 

140 

120 


25 


Purnaces. 
20 
26 


85 


101 


lAst  of  quartz  mills — Continued. 


Locality. 


CLEAR  CEEEK  COUNTY.* 

Georgetown 

Georgetown 

Georgetown 

Idaho... 

Georgetown 

Bakerville 

BOULDEE  COTJHTY. 


PAEK  COUKTY. 


tAKEjCOtTNTY. 


Karae  of  mill. 


Palmer  and  Mchols. ._- 

Brown  Silver  Mining  Company 

Stewart's 

"Whale  Company '-  - 

Wilson  and  Cass  Co 

Baker  Gold  and  Silver  Mining  Companies 
I 


Davidaon  &Smith. 


Pioneer  Mining  Company. 


Yankee  Blade -• 

Haydcn  &  Son 

Treasury  Mining  Company. 


Silver 

Silver — 

Silver 

Gold  &  Silver 

Silver 

Gohl  &  Silver 


Gold. 


Gohl. 


Gold. 
Gold. 
Gold. 


Horse  power. 


Steam.  Water. 


50 


*  The  list  of  mills  in  Clear  Creek,  Boulder.  Park,  and  Lane  Counties,  Colorado,  is  imperfect,  account 
having  been  taken  of  such  only  as  were  running  in  the  summer  of  1870 ;  and  oven  of  these,  I  fear,  (full 
returns  not  yet  having  arrived,)  a  number  have  been  omitted.  The  census  returns,  bowevor,  do  not 
even  contain  as  many  as  are  here  given.    Several  costly  mills  (idle)  are  at  Empire. 
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List  of  quartz  mills — Continued. 
"WYOMINa. 


Location. 


Name  of  mill. 


Horse-power. 


Steam.     "Water. 


South  Pass  City 
South  Pass  City 
Atlantic  City... 

South  Pass  City 


Hermit 

Miner's  Delight 

Anthony  &  Irwin's 

Elkhorn  

Young  America* 

Kidder  &  Mason 

Rico  &  Co 

Collins  &  Co 

Wheeler,  Hall  &  Jeffers 
Wheeler,  Hall  &  Jeffers 
Mammoth  Company 


Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 
Gold. 


Water . 


*  This  mill  .was  burned  down  late  in  the  Call  of  1870. 


I^^RT    III 


MISCELLANEOUvS. 


H.  Ex.  10 31 


MISCELLANEOUS.  483 

CHAPTER  XVII. 

NAEEOW-GAUGE  EAILWAYS. 

The  art  of  mining  may  be  said  to  have  given  birth  to  the  railway- 
system.  Not  only  was  the  steam-engine  primarily  employed  in  mining, 
and  developed  in  obedience  to  the  necessities  of  that  industry,  but  long 
before  the  use  of  steam  as  a  motor  the  idea  of  traction  upon  tramways 
was  originated,  so  far  as  we  can  now  discover,  in  mines.  It  dates  back, 
according  to  some  authorities,  to  the  Egyptians,  who  made  use  of  this 
auxiliary  in  their  quarries.  But  mining  has  scarcely  reaped  the  full 
benefit  of  the  combination  of  steam-power  and  rails,  which  has  been 
utilized  to  so  astonishing  an  extent  in  commerce  and  travel.  Mines  are 
generally  located  in  more  or  less  mountainous  districts,  presenting  to 
the  railway  engineer  unusual  difficulties  of  grade  and  curve,  and  thus 
enhancing  the  cost  of  construction,  while  they  offer  in  return  a  com- 
paratively small  amount  of  remunerative  traffic.  Eailways,  on  the 
other  hand,  have  continually  tended  toward  forms  of  construction  in- 
volving greater  cost  and  requiring  greater  income  for  their  profitable 
maintenance,  and  have  thus  been  almost  excluded  from  the  immediate 
neighborhood  of  many  mining  districts.  The  coal  and  iron  mines,  the 
Ijrqducts  of  which  are  bulky  and  give  rise  directly  and  indirectly  to  a 
vast  transportation  business,  form  exceptions  to  this  rule. 

Eecently,  however,  the  attention  of  engineers  has  been  called  to  two 
systems  of  railway  construction,  which  put  a  new  face  upon  the  problems 
involved.  • 

The  first  of  these  is  the  center-rail  system,  illustrated  in  the  Mont 
Cenis  Eailway,  which  was  opened  in  June,  1868.  This  method  is  appli- 
cable to  mountain  glasses  which  have  hitherto  been  considered  inaccessi- 
ble to  the  locomotive ;  and  the  road  just  mentioned  has  proved  that 
trains  of  passengers  and  goods  may  thus  be  safely  carried  upon 
gradients  and  curves  which  would  have  previously  been  considered 
perilous  or  impracticable.  Up  to  September,  1870,  its  trains  had  run 
more  than  two  hundred  thousand  miles,  and  transported  between 
France  and  Italy  more  than  one  hundred  thousand  passengers,  without 
injury  to  a  single  person.  It  cannot  be  claimed  for  this  plan  that  the 
direct  cost  of  traction  is  very  small.  On  the  Mont  Cenis  road,  it  is 
reported  to  have  been  about  97  cents  per  train-mile  -,  but  there  were 
mechanical  defects  in  the  construction  of  the  engines,  which  will  here- 
after be  avoided  on  similar  lines,  and  it  is  believed  that  the  cost  of 
traction  can  be  reduced  to  half  the  above  sum.  Probably  the  best  that 
can  be  expected  is,  that  a  center-rail  line  over  a  difficult  country  may 
be  maintained  and  operated  at  a  cost  not  exceeding  that  of  the  mainte- 
nance and  operation  of  a  line  for  ordinary  engines  over  the  same  region ; 
the  latter  being  of  course  much  longer.  The  principal  saving,  there- 
fore, is  in  the  original  cost  of  construction ;  and  this  might  be  vast  in 
amount.  In  fact,  we  may  reasonably  presume  that  ordinary  road-beds 
would  never  be  commercially  or  financially  practicable  in  most  places 
where  the  center-rail  system  will  be  used. 

Mr.  J.  B.  Fell,  civil  engineer,  read  before  the  Liverpool  meeting  of 
the  British  Association  a  paper  on  the  application  of  this  system  to  a 
railway  in  Brazil  now  under  construction. 
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It  commences  at  the  terminus  of  the  Canta  GalloEailway,  crosses  the 
Serra  at  an  elevation  of  3,000  feet  above  the  Canta  Gallo  line,  and  ter- 
minates at  the  town  of  Novo  Friburgo,  a  distance  of  twenty  miles.  In 
some  of  its  principal  features  this  railway  resembles  the  summit  line  of 
the  Mont  Cenis,  the  gradients  for  the  passage  of  the  Serra  over  a  dis- 
tance of  ten  miles  being  principally  from  one  in  twenty  to  one  in  twelve, 
and  the  curves  by  which  the  line  winds  round  the  spurs  or  counter  forts 
of  the  mountain  being,  for  a  considerable  portion  of  it,  from  40  to  100 
meters  radius.  The  narrow  gauge  of  1.1  meters  has  also  been  adopted. 
In  other  features,  however,  there  is  an  important  dilference  between 
these  two  center-rail  lines.  The  concession  for  the  Mont  Cenis  was  but 
temporary,  terminating  on  the  completion  of  the  great  tunnel,  and  the 
railway  is  laid  on  the  existing  public  road,  whereas  the  Canta  Gallo  line 
will  be  permanent,  and  the  works  will  be  so  constructed  as  to  be  specially 
adapted  to  its  requirements.  It  will  not  have  to  contend  with  the  diffi- 
culties of  an  Alpine  climate ;  and,  profiting  by  the  experience  of  two 
years'  working  on  the  Mont  Cenis,  it  will  have  the  advantage  of  import- 
ant improvements  which  have  been  made  in  the  engines,  carriages,  and 
permanent  way  during  that  period.  Consequently,  the  Canta  Gallo,  and 
other  similar  lines  now  being  or  about  to  be  commenced,  have  the 
interest  of  marking  an  important  development  of  the  capabilities  and 
advantages  of  the  center-rail  system  as  aj)plied  to  the  construction  and 
working  of  mountain  railways. 

In  the  new  engines  for  the  Canta  Gallo  line,  it  is  proposed  to  dispense 
with  the  toothed  wheels,  and  substitute  for  them  a  system  of  direct  driv- 
ing by  connecting  rods.  The  power  of  adhesion  will  also  be  considerably 
increased.  These  new  engines  will  have  the  advantage  of  being  able  to 
run  at  a  speed  of  from  twenty  to  thirty  miles  an  hour  upon  the  ordinary 
gradients  of  the  line,  and  of  taking  their  loads  up  the  mountain  sec- 
tion at  a  diminished  speed  of  from  eight  to  ten  miles  an  hour.  In  an 
economic  point  of  view,  the  result  of  the  application  of  the  center-rail 
system  to  the  Canta  Gallo  Eailway  will  be  as  follows :  The  cost  of  con- 
struction, assuming  it  to  be  as  estimated,  about  £300,000,  would  be  at 
least  doubled  if  made  on  gradients  upon  which  ordinary  engines  could 
work.  In  this  case  the  cost  of  traction  and  maintenance  for  a  cen- 
ter-rail line  will  not  be  greater  than  for  a  line  with  ordinary  gradients 
passing  over  the  same  country.  The  clear  saving,  therefore,  effected  by 
employing  the  center-rail  system  is  at  least  £300,000,  and  the  construc- 
tion of  a  valuable  line  of  railway  has  been  rendered  possible,  which 
would  otherwise  have  been  commercially  and  financially  impracticable. 
Mr.  Fell  mentioned  a  somewhat  similar  line  of  railway  under  considera- 
tion by  the  Indian  government,  from  the  port  of  Karwar  to  Hoobie,  in 
the  southern  Mahratta  country,  both  by  way  of  the  Arbyle  and  the  Kyga 
Ghats.  The  distance  is  seventy  miles,  and  it  is  proposed  to  employ  the 
center  rail  for  a  length  of  about  ten  miles  upon  gradients  of  one  in  twenty 
for  the  passage  of  the  Ghat)  by  which  a  saving  would  be  effected  of 
about  £500,000.  The  cost  at  the  present  time  of  the  transport  of  cotton 
and  other  produce  over  the  ninety  miles  is  stated  to  be  £235,000  per 
annum,  and  there  is  in  addition  the  disadvantage  of  not  being  able  to  con- 
vey the  whole  crop  to  the  port  of  shipment  before  the  rainy  season  sets  in; 
a  large  portion  of  it  has  consequently  to  be  housed  and  kept  until  that 
is  over.  Negotiations  are  going  on  with  the  government  local  authori- 
ties and  people  interested  for  the  construction  of  center-rail  lines  in 
Italy  from  the  Adriatic  to  Macerata,  and  crossing  the  Apennines  to  Fo- 
ligno  from  Florence  to  Faenza,  and  for  three  branch  railways  in  the 
Neapolitan  States ;    in  France,  from  Chambery  to  St.  Andre  du  Gaz 
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and  Lyons  direct,  crossing  the  Col  de  I'Epine;  in  Switzerland,  for 
the  passage  of  the  Simplon ;  and  in  Spain,  for  lines  from  Leon  to  Co- 
runna  and  Gion.  The  concession  for  the  Mont  Cenis  Railway  expires 
on  the  opening  of  the  tnnnel  line ;  and  when  that  period  arrives,  it  has 
been  proposed  to  remove  it  to  one  of  the  neighboring  mountain  passes, 
where  it  would  have  a  permanent  life.  At  the  time  the  concessions 
were  granted,  it  was  considered  that  the  line  would  be  worked  for  ten, 
or  at  least  seven  years.  The  progress  of  the  great  tunnel  has,  however, 
been  so  much  accelerated,  that  it  is  stated  the  tunnel  line  may  possibly  be 
opened  for  traffic  by  the  end  of  1871.  In  that  case,  and  talking  into 
a  count  the  difficulties  of  all  kinds  with  which  the  enterprise  has  had  to 
contend,  the  Mont  Cenis  Eailway  can  only  be  regarded  as  an  experi- 
mental line  and  the  pioneer  of  a  system  destined  to  confer  the  benefits 
of  cheap  and  safe  communication  between  many  countries  separated  by 
mountain  rangeshitherto  impassable  by  railways  and  locomotive  engines. 
Of  still  wicler  importance  and  application  is  the  so-called  narrow- 
gauge  system.  The  center  rail  may  be  said  to  involve  this,  since  the 
localities  in  which  it  is  likely  to  be  employed  are  generally  such  as  ex- 
clude the  broader  gauges  by  reason  of  their  cost  in  grading  -,  but  the 
narrow-gauge  principle  itself  is,  of  course,  quite  independent  of  the 
other.  At  the  meeting  of  the  British  Association  already  referred  to, 
Mr.  E.  F.  Fairlie,  civil  engineer,  read  a  paper  on  the  gauge  for  the 
"  railways  of  the  future."  I  quote  the  substance  of  it,  as  reported  in 
the  newspapers  at  the  time : 

The  object  of  this  paper  was  to  advance  a  new  argument  in  favor  of  the  use  of  a 
narrow  gauge  in  the  construction  of  railways,  founded  upon  a  comparison  of  the 
amount  of  weight  hauled,  for  the  same  amount  of  paying  traffic,  over  a  railway  of 
3-foot  gauge  and  a  railway  of  the  English  "  narrow,"  or  4-foot  S^-inch  gauge.  Although 
*  maintaining  that  the  principle  of  his  argument  applied  to  passenger  trafSo,  and  that 
the  cost  of  working  a  railway,  or,  in  other  words,  the  proportion  of  non-payiug  to  pay- 
ing weight,  (as  far  as  this  is  independent  of  raanagement,)  is  increased  exactly  in  pro- 
portion as  the  rails  are  farther  apart,  because  a  ton  of  materials  disposed  upon  a  nar- 
row gauge  is  stronger  as  regards  its  carrying  power  than  the  same  weight  when  spread 
over  a  wider  basis,  the  author  on  the  present  occasion  went  into  detail  only  with 
regard  to  the  conveyance  of  goods ;  and  he  selected  the  London  and  Northwestern 
Raiway  as  his  illustration  of  the  effects  of  the  4-foot  frj-inch-  gauge,  on  the  ground  that 
its  management  is  so  good  that  the  defects  in  its  working  must  be  wholly  traceable  to 
its  construction.  He  undertook  to  show  that  this  Ime,  if  made  of  a  3-foot  gauge, 
would  accommodate  the  whole  of  its  present  goods  traffic  as  well  as  at  present,  and 
would  do  so  at  half  the  present  cost,  with  half  the  present  tonnage  and  motive  power, 
and  with  half  the  present  wear  and  tear  of  rails,  so  that  the  expense  now  being  in- 
curred for  the  construction  of  a  third  track  would  be  rendered  unnecessary.  Assum- 
ing that  the  present  goods  traffic,  independently  of  minerals,  amounts  to  ten  millions 
of  tons  j)er  annum,  and  that  the  non-paying  weight  of  trucks  by  which  these  goods  are 
hauled  amounts  to  the  low  estimate  of  forty  millions  of  tons  more,  (seventy  millions 
being  nearer  the  truth,)  there  results  a  total  gross  weight  hauled  by  the  locomotives  of 
fifty  millioiis  of  tons  at  an  average  speed  of  twenty-five  miles  an  hour.  The  earnings 
for  the  goods  traffic  on  this  line  are  (5s.  Sd.  per  train-mile,  which,  at  an  average  rate  all 
round  of  l^fZ.  per  ton  per  mile,  would' give  about  50  tons  as  the  paying  weight  and 
225  tons  as  the  gross  weight  hauled  per  train-mile.  Dividing  these  225  tons  into  the 
fifty  millions,  gives  196,089  trains,  which,  being  divided  by  312  working-days  of  a  year, 
gives  626  merchandise  trains  over  all  parts  of  the  Northwestern  Eailway  in  the  twenty- 
four  hours.  The  company's  balance-sheet  shows  that  each  net  ton  i^roduces  about  4s. 
od.,  which,  at  IM.  joer  ton  per  mile,  makes  the  average  distance  traversed  by  each  ton 
to  he  about  thirty-eight  miles ;  so  that  as  each  ton  of  the  total  weight  hauled  runs 
thirty-eight  miles,  and  the  entire  length  of  line  worked  is  one  thousand  four  hundred 
and  thirty-two  miles,  it  follows  that  there  must  be,  on  an  average,  thirty-seven  mer- 
chandise trains  distributed  over  the  total  length.  Dividing  by  this  number  the  total 
number  of  trains  per  day  of  twenty-four  hours,  gives  an  average  of  over  seventeen 
trains  per  day  running  on  each  mile  of  the  liue.  Having  reached  this  conclusion,  it 
becomes  i^ossible  to  see  how  it  would  affect  the  question  if  the  gauge  of  the  line  were 
3  feet  instead  of  4  feet  &J  inches.  In  the  first  place,  the  same"  or  a  greater  speed  could 
be  maintained,  say  up  to  thirty-five'  or  forty  miles  an  hour.  On  the  4-foot  8Mnch 
gauge  the  proportion  of  non-paying  to  paying  load  has  been  taken  at  four  to  one, 
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although  it  has  proved  largely  in  excess  of  this.  The  wagons  employed  average  four 
tons  in  weight,  so  that  on  this  reckoning  each  wagon  carries  one  ton  for  every  mile  it 
runs.  The  wagons  for  a  line  of  3-foot  gauge  weigh  each  one  ton,  and  carry  a  viaxi- 
mum  load  of  three  tons.  Supposing  that  the  same  number  of  wagons  and  trains  were 
run  on  the  narrow  gauge  as  on  the  broad,  it  follows  that  the  average  one  ton  of  mer- 
chandise now  carried  would  easily  be  taken  in  a  wagon  weighing  one  ton  instead  of 
four  tons,  and  that  the  gross  load  passing  over  the  line  for  one  year  would  be  only 
twenty  millions  of  tons  instead  of  fifty  millions  ;  while  the  same  amount  of  paying 
weight  would  be  carried  in  either  case  ;  that  is,  the  small  wagons  which  are  capable  of 
carrying  three  times  the  weight  of  goods  now  actually  carried  in  a  four-ton  wagon  would 
only  have  to  carry  one-third  of  that  quantity,  and  would  produce  the  same  paying 
load  as  the  heavier  wagons,  and,  as  the  haulage  cost  is  precisely  the  same  whether  the 
tons  hauled  consist  of  paying  or  non-paying  load,  it  follows  that  this  expense  would  be 
reduced  to  two-fifths  of  what  it  now  is.  If  the  same  number  of  trains  Avere  to  run  per 
day,  the  weight  of  each  would  be  reduced  from  225  tons  to  102  tons  ;  or,  if  the  same 
gross  weight"  of  train  was  employed,  the  number  of  trains  per  day  Avould  be  reduced 
from  626  to  250.  If  there  should  be  sufficient  traffic  to  load  the  narrow-gauge  wagons 
in  such  a  way  as  to  require  the  same  number  and  weight  of  trains  that  are  now  worked, 
the  result  would  be  that  without  increasing  by  one  penny  the  cost  of  haulage  and  of 
the  permanent  way  of  expenses,  the  3-foot  gauge  would  carry  a  paying  load  of  twenty- 
five  millions  of  tons  as  against  the  ten  millions  now  carried.  Here,  then,  we  have 
established  the  fact  that,  as  far  as  capacity  goes,  the  narrow  gauge  is  sui^erior  to  the 
broad  one.  The  former  can  produce  twenty-five  millions  net  out  of  a  gross  tonnage  of 
fifty  millions  ;  while  the  latter,  to  produce  the  same  result,  if  continued  to  be  worked 
as  it  now  is,  Avould  require  that  one  hundred  and  twenty-five  million  tons  should  bo 
hauled,  and  that  at  an  increased  cost  in  the  same  proportion  of  one  hundred  and 
twenty-five  millions  to  fifty  millions.  The  rest  of  the  paper  was  devoted  to  an  appli- 
cation of  these  figures  to  the  question  of  the  best  gauge  for  Indian  and  colonial  rail- 
waj^s,  and  to  the  argument  that  such  railways  might  be  made  cheaj)ly  and  efficiently 
on  a  3-foot  gauge,  so  as  to  charge  a  reasonable  tariff  and  to  afford  a  satisfactory  return. 

I  tliink  Mr.  Fairlie  has  pushed  the  argument  iu  behalf  of  the  narrow 
gauge  further  than  an  impartial  judgment  will  follow.  It  is  scarcely  fair 
to  take  actual  working  results  on  one  hand  and  sanguine  esiiectations 
on  the  other  as  the  basis  of  comi)arison,  and  to  ignore  all  considerations, 
other  than  those  of  paying  and  non-paying  weight.  But  there  is  no 
doubt,  whatever  may  be  the  gauge  of  the  "railways  of  the  future,"  that 
the  narrow  gauges  will  play  an  important  part,  and  that  their  economi- 
cal advantages  will  be  more  closely  studied  than  heretofore.  Especially 
in  the  United  States,  where  the  peculiarly  American  system  of  pushing 
railroads  in  advance  of  settlement  and  traffic  has  been  so  vigorously  and 
successfully  followed,  this  subject  possesses  a  special  interest. 

There  are  few  questions  of  more  practical  and  pressiug  importance  at 
the  present  day  than  the  best  means  to  be  adopted  for  extending  our 
railroad  system  (carrying  with  it  as  it  does  fresh  life  and  energy  iuto  all 
the  districts  which  it  penetrates)  into  the  Territories  and  other  parts  of 
this  vast  Union,  where  the  traffic  to  be  expected,  at  any  rate,  for  years 
to  come,  cannot  be  such  as  to  warrant  a  large  capital  expenditure. 

The  following  information  was  kindly  furnished  me  by  Sir  Charles  Fox 
&  Sons,  the  well-known  civil  engineers  of  London,  who  have  for  many 
years  been  actively  engaged  in  practically  working  out  a  similar  problem 
in  Australia,  India,  and  Canada. 

Their  object  has  been  to  construct  railroads  which,  while  very  eco- 
nomical in  first  cost,  should  be  substantially  built  and  equipped,  and 
therefore  operated  and  maintained  at  a  moderate  iDcrcentage  of  the 
gross  income. 

Mr.  Carl  Pihl,  the  engineer  of  the  government  railway  of  Norway,  has 
also  for  some  years  been  carrying  out  very  successfully  a  system  almost 
identical  with  that  under  review. 

The  question  of  gauge  is  one  which  requires  to  be  determined  after  care- 
ful investigation  of  tjie  circumstances  in  each  case.  Where  a  standard  na- 
tional gauge  exists,  caution  must  of  course  be  exercised  iu  introducing  any 
diversity;  and  yet  it  may,  upon  examination,  be  found  that  to  adhere  iu 
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all  cases  to  the  gauge  suitable  for  trunk-roads  would  be  to  clieck,  nay, 
even  to  j^revent,  the  construction  of  many  tributary  or  branch  roads,  in 
themselves  most  necessary  for  the  development  of  the  country.  Thus, 
in  the  vast  empire  of  India,  where  the  trunk-roads  have  the  5-foot  6- 
inch  gauge,  the  government  is  seriously  and  favorably  entertaining  the 
question  of  adopting  a  much  narrower  gauge  for  the  tributary  roads,  to 
open  up  the  country. 

With  the  above  reservation,  Sir  Charles  Fox  &  Sons,  and  others  inter- 
ested in  this  question,  have  found,  after  an  experience  spread  over  many 
years,  that  the  most  economical  gauge  for  such  tributary  roads  which 
can  be  used  with  advantage  is  that  of  3  feet  6  inches.  A  broader  gauge 
than  this  is,  in  their  opinion,  for  speeds  of  twenty-live  miles  an  hour  and 
moderate  traffic,  quite  unnecessary,  and  of  course  involves  additional  out- 
lay, especially  if  the  country  is  of  a  hilly  nature.  To  use,  on  the  other 
hand,  a  narrower  gauge  than  3  feet  6  inches  is  likewise  objectionable, 
and  especially  so  where  wood  is  the  fuel  chiefly  emi^loyed,  as  on  very- 
narrow  gauges  it  becomes  impossible  to  use  either  boilers  or  fire-boxes  of 
such  dimensions  as  to  give  satisfactory  results. 

The  following  are  given  as  examples  of  railroads  which  have  been 
built,  or  are  now  in  progress  of  construction,  upon  this  gauge : 

Examples  and  cost  in  gold,  including  in  each  case  stations,  rolling-stocJc, 
engineering,  and  all  management  exj^enses. 

1st.  The  Queensland  Kail  ways,  Australia.  Length,  two  hundred  and 
twenty-two  miles ;  gauge,  3  feet  6  inches.  Wages :  Skilled  laborer,  $2  50 
to  $3  10 ;  ordinary,  $1  50  to  $1  75.    Average  cost  per  mile,  $32,000. 

2d.  The  railway  from  Conyeveram  to  Arconnur,  India.  Length,  nine- 
teen miles ;  gauge,  3  feet  6  inches.  (Land  and  portion  of  road-bed  given 
by  government.)  Materials  chiefly  sent  out  from  England.  Bails,  35^ 
pounds ;  iron.    Average  cost  per  mile,  $19,000. 

3d.  The  Toronto,  Grey  and  Bruce,  and  the  Toronto  and  Mpissing 
Eailways,  Canada.  Length  of  first  section,  one  hundred  and  ninety- 
three  miles ;  gauge,  3  feet  6  inches.  Wages :  Ordinary  laborer,  $1  to 
$1  50.    Average  cost  per  mile,  $14,150. 

4th.  The  government  railways,  Norway,  (constructed  by  Carl  Pihl,  civil 
engineer.)  Length,  one  hundred  and  six  miles ;  gauge,  3  feet  6  inches. 
(Bails  and  mwaj  other  materials  sent  out  from  England.)  First,  through 
easy  country,  $15,900  per  mile ;  second,  through  heavy  country,  $23,700 
to  $26,150  per  mile. 

It  will  be  seen  that,  the  two  first  of  these  principles  being  conceded, 
it  at  once  becomes  possible  to  construct  a  thoroughly  substantial  track 
with  rails  not  weighing  more  than  from  30  to  40  pounds  per  linear  yard, 
provided  that  the  ties  are  laid  sufficiently  close,  the  rails  well  fished  at 
the  joints,  and  an  ample  supply  of  ballast  provided. 

The  speed  of  twenty-five  miles  an  hour  is  found  in  practice  to  be  more 
than  sufficient  for  tributary  roads.  A  load  of  four  tons  i^er  wheel  is  suf- 
ficient to  enable  the  passenger  and  freight  cars  to  be  of  ample  dimen- 
sions for  convenience  of  traffic. 

The  passenger-cars  of  latest  design  are  of  the  usual  American  type, 
32  feet  long  exclusive  of  platforms,  and  8  feet  6  inches  wide,  carrying 
very  comfortably  thirty- two  passengers.  Their  center  of  gravity  being- 
very  low,  they  run  with  great  steadiness.  The  box-cars  are  15  feet  long 
and  8  feet  G  inches  wide.  The  platform-cars  are  24  feet  long  and  8  feet 
G  inches  wide,  and  carry  ten  tons,  their  own  weight  being  only  five  tons. 

It  will  thus  be  seen  that  the  non-paying  load,  or  dead  weight,  is  re- 
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duced  from  the  usual  proportion  of  one-half  to  one-third  of  the  gross 
weight ;  and  from  this  results  an  important  saving  in  operating  expenses. 

The  locomotives  are  generally  of  two  types. 

Type  1,  or  freight-engine,  has  11-inch  to  12-inch  cylinders,  six  coupled 
wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie,  and  weighs 
about  twenty  tons,  exclusive  of  tender. 

Type  2,  or  passenger-engine,  has  10-inch  to  11-inch  cylinders,  four 
coupled  wheels,  3  feet  3  inches  in  diameter,  and  a  four-wheeled  bogie, 
and  weighs  about  sixteen  tons,  exclusive  of  tender. 

The  maximum  grades  vary  from  100  to  132  feet  to  the  mile.  The  sharp- 
est curves  are  from  500  to  330^eet  radius.  The  grading  has  generally  a 
width  in  cuts  of  15  feet,  and  on  banks  of  12  feet.  The  bridges  are  some- 
times of  iron,  with  masonry  substructure ;  sometimes  altogether  of  tim- 
ber. The  depots  are  of  neat  but  economical  design.  The  raikoads  are 
generally  fenced  throughout. 

On  the  Canadian  roads  careful  arrangements  are  made  to  protect  the 
track  from  snow,  and  to  provide  in  every  detail  against  the  effects  of 
frost. 

The  cost  of  the  Canadian  roads,  viz,  about  $14,000  per  mile,  may  be 
taken  to  fairly  represent  the  probable  outlay  (including  every  expense 
of  right  of  way,  management,  &c.)  for  the  building  and  equipping  of  a 
road  of  this  gauge  through  an  undulating  and  well-settled  country,  in- 
volving considerable  expenses  for  right  of  way,  say,  15,000  cubic  yards 
of  grading  per  mile,  frequent  road-crossings,  fencing  throughout,  and  a 
fair  proportion  of  bridges,  depots,  side-tracks,  and  an  am^Dle  equipment 
for  a  considerable  traffic. 

On  the  other  hand,  in  the  great  prairie  country  of  the  West,  where 
right  of  way,  grading,  and  bridging  are  atthe  minimum,  where  36-pound 
rails  would  be  ample,  where  fencing  is  not  necessary,  and  where  the  pro- 
vision for  depots,  side-tracks,  and  equipments  could  be  materially 
reduced,  a  well-constructed  and  substantial  railroad  of  the  3-foot  6-inch 
gauge  may  be  completed  and  equipped  ready  for  operating,  with  an  ex- 
penditure not  exceeding  from  $8,000  to  $10,000  per  mile,  and  on  such  a 
road,  as  both  grades  and  curves  would  be  easy,  trains  carrying  a  net  load 
of  100  tons  of  freight  could  be  operated  with  facility  at  a  speed  of  from 
twenty  to  twenty-five  miles  per  hour. 

OPERATINa. 

So  far  as  the  gauge  is  concerned,  the  cost  of  traction  would  be  very 
much  the  same  per  train-mile,  and  per  ton  as  on  railroads  of  the  ordi- 
nary 4-foot  8J-inchgauge,  were  it  not  reduced  by  the  much  more  favora- 
ble proportion  which  the  net  or  paying  load  bears  to  the  gross  weight  of 
the  train.  Moreover,  in  consequence  of  the  lower  speeds  and  the  light- 
rolling  loads  there  is  on  these  light  railways  a  most  important  saving  in 
wear  and  tear,  both  of  tracks  and  equipment,  and  the  total  cost  of  ope- 
rating is  therefore  considerably  reduced. 

I  earnestly  commend  this  subject  to  those  in  the  West  who  are  inter- 
ested in  the  opening  out  and  settlement  of  districts  not  yet  supplied  with 
railroads,  and  refer  them  for  more  detailed  information  to  Sir  Charles 
Fox  &  Sons,  6  Delahay  street,  London. 

Another  variety  of  so-called  narrow-gauge  railways  should  rather  be 
ranked  with  the  suspension  tramways,  of  which  the  wire  tramways  at 
the  Brown,  Griffith,  and  Stevens  mines  in  Clear  Creek  Couuty,  Colorado, 
described  in  my  lastjreport,  (page  372,)  are  examples.  At  the  meeting  of 
the  British  Association,  to  which  reference  has  already  been  made,  draw- 
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ings  were  exhibited  of  a  road  recently  constructed  as  a  branch  line  for 
carrying  iron  ore  from  the  Park-house  mines  to  the  Furness  Railway  in 
North  Lancashire.  The  gauge  of  this  line  is  8  inches,  and  the  length 
about  one  mile.  It  is  carried  at  various'  elevations  from  3  to  20  feet  over 
an  undulating  country,  passing  over  the  fences,  roads,  and  water-courses 
without  requiring  the  construction  of  earthworks  or  masonry.  The 
structure  consists  of  a  narrow  beam  of  wood,  supported  at  intervals  on 
a  single  row  of  inllars.  The  narrow  gauge  is  practically  made  equiva- 
lent to  a  broader  one  by  the  steadying  power  of  guide-rails  fixed  on  the 
sides  of  the  beam  and  below  the  carrying  rails.  The  wagons  are  sus- 
pended from  the  axles,  and  by  this  means  the  center  of  gravity  is 
brought  low.  They  are  also  furnished  with  horizontal  wheels,  which  run 
upon  the  guide-bars,  and  thus  maintain  the  equilibrium  of  the  carriages, 
and  render  it  almost  impossible  for  them  to  leave  the  rails.  The  Park- 
house  line  will  have  a  traffic  of  50,000  tons  per  annum.  The  cost  has 
been  £1,000  per  mile,  without  stations  or  rolling-stock.  It  is  worked  by 
a  stationary  engine  and  endless  wire  rope.  The  saving  effected  in  the 
cost  of  transport  will  be  at  least  6(?,.  per  ton  upon  the  distance  of  one 
mile.  In  Switzerland  application  has  been  made  to  the  "government  of 
the  canton  Vaud  for  a  passenger  line  on  this  principle  from  the  town  of 
Lausanne  to  the  lake  of  Geneva.  Plans  have  also  been  laid  before  the 
war  office  for  accelerating  militarj^  transport  in  foreign  countries,  and 
before  the  governor-general  of  India  for  the  construction  of  cheap 
branches  from  the  trunk  lines  in  that  country.  The  gauge  of  these  rail- 
ways may  be  from  6  to  18  inches.  They  may  be  made  of  wood  or  iron, 
or  of  the  two  combined,  and  may  be  worked  by  either  stationary  engines 
or  by  locomotives  of  a  form  si)eciaily  designed  for  the  purjDose.  They 
have  the  advantages  of  being  economical  in  both  construction  and  work- 
ing 5  they  occupy  but  little  land  and  cause  no  severance;  they  may  be 
erected  with  great  rapidity,  and,  being  portable,  may  be  removed  when 
no  longer  required  and  reerected  in  another  locality.  Before  the  war 
commenced,  an  offer  was  made  to  the  French  government  to  construct 
one  of  these  i^ortable  railways  to  supply  their  army  with  from  1,000  to 
3,000  tons  of  ammunition  and  provisions  per  day.  The  work  would  have 
been  undertaken  by  a  gentleman  in  Paris,  who,  with  a  force  of  2,500 
men,  would  have  constructed  from  four  to  iive  miles  of  railway  per  day, 
following  the  advance  of  the  army  into  Germany.  The  result  has,  how- 
ever, shown  how  little  such  a  provision  was  needed.* 

*  Since  the  foregoing  chapter  was  compiled  the  available  data  on  the  subject  have 
been  greatly  augmented,  and  the  narrow-gauge  system  has  been  eagerly  taken  up  by 
American  enterprise.  I  hear  of  proposed  roads  on  this  plan  in  many  parts  of  the  West, 
and  probably  before  another  year  has  elapsed  many  such  undertakings  -will  be  in 
progress.  At  the  present  moment,  however,  I  cannot  distinguish  between  rumors,  or 
sanguine  schemes,  and  facts. 


490     MINING   STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS. 

CHAPTER   Xyill. 

THE  MINING  LAW. 

The  following  are  the  two  acts  of  Congress  under  which  the  present 
administration  of  the  mining  law  is  conducted,  so  far  as  the  United 
States  Government  is  concerned.  They  comprise,  therefore,  all  the 
regulations  which  are  uiiiversal  in  their  application,  and  superior  to 
the  local  and  variable  rules  established  by  State  and  territorial  legisla- 
tion, or  by  the  "  laws"  and  "  customs"  of  mining  districts : 

ATsT  ACT  granting  tlie  right  of  way  to  ditch  and  canal  owners  over  the  public  lands,  and  for  other 

purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  mineral  lands  of  the  public  domain,  both  surveyed  and  un- 
surveyed,  are  hereby  declared  to  be  free  and  open  to  exploration  and  occupation  by  all 
citizens  of  the  United  States,  and  those  who  have  declared  their  intention  to  become 
citizens,  subject  to  such  regulations  as  may  be  prescribed  by  law,  and  subject  also  to 
the  local  customs  or  rules  of  miners  in  the  several  mining  districts,  so  far  as  the  same 
may  not  be  in  conflict  with  the  laws  of  the  United  States. 

Sec.  2.  Aiid  be  it  further  enacted,  That  whenever  any  person,  or  association  of  persons, 
claim  a  vein  or  lode  of  quartz,  or  other  rock  in  j)lace,  bearing  gold,  silver,  cinnabar,  or 
copper,  having  previously  occupied  and  improved  the  same  according  to  the  local  cus- 
toms or  rules  of  miners  in  the  district  where  the  same  is  situated,  and  having  expended 
in  actual  labor  and  imj)rovements  theron  an  amount  of  not  less  than  one  thousand 
dollars,  and  in  regard  to  whose  possession  there  is  no  controversy  or  opposing  claim,  it 
shall  and  may  be  lawful  for  said  claimant,  or  association  of  claimants,  to  file  in  the 
local  land  office  a  diagram  of  the  same,  so  extended  laterally  or  otherwise  as  to  conform 
to  the  local  laws,  customs,  and  rules  of  miners,  and  to  enter  such  tract  and  receive  a 
patent  therefor,  granting  such  mine,  together  with  the  right  to  follow  such  vein  or 
lode,  with  its  dips,  angles,  and  variations  to  any  depth,  although  it  may  enter  the  land 
adjoining,  which  laud  adjoining  shall  be  sold  subject  to  this  condition. 

Sec.  3.  And  be  it  further  enacted,  That  upon  the  filing  of  the  diagram  as  provided  in 
the  second  section  of  this  act,  and  posting  the  same  in  a  conspicuous  place  on  the  claim, 
together  with  a  notice  of  intention  to  apply  for  a  patent,  the  register  of  the  land  office 
shall  liublish  a  notice  of  the  same  in  a  newspaper  published  nearest  to  the  location  of 
said  claim,  and  shall  also  post  such  notice  in  his  office  for  the  period  of  ninety  days  ; 
and  after  the  exj)iration  of  said  peiiod,  if  no  adverse  claim  shall  have  been  filed,  it 
shall  be  the  duty  of  the  surveyor  general,  upon  application  of  the  party,  to  survey  the 
jjremises  and  make  a  plat  thereof,  indorsed  with  his  approval,  designating  the  number 
aud  description  of  the  location,  the  value  of  the  labor  and  improvements,  and  the  char- 
acter of  the  vein  exposed ;  and  upon  the  payment  to  the  proper  officer  of  five  dollars 
per  acre,  together  with  the  cost  of  such  survey,  plat,  and  notice,  aud  giving  satisfac- 
tory evidence  that  said  diagram  and  notice  have  been  posted  on  the  claim  during  said 
period  of  ninety  days,  the  register  of  the  land  office  shall  transmit  to  the  General  Land 
Office  said  plat,  survey,  and  descriistion,  and  a  patent  shall  issue  for  the  same  tiiere- 
upon.  But  said  plat,  survey,  or  description  shall  in  no  case  cover  more  than  one  vein 
or  lode,  and  no  patent  shall  issue  for  more  than  one  vein  or  lode,  which  shall  be 
expressed  in  the  patent  issued. 

Sec.  4.  And  he  it  further  enacted,  That  when  such  location  and  entry  of  a  mine  shall 
be  upon  unsurveyed  lands,  it  shall  and  may  be  lawful,  after  tlie  extension  thereto  of  the 
public  surveys,  to  adjust  the  surveys  to  the  limits  of  the  premises  according  to  the 
location  and  possession  and  plat  aforesaid  ;  and  the  surveyor  general  may,  in  extending 
the  surveys,  vary  the  same  from  a  rectangular  form  to  suit  the  circumstances  of  the 
country  and  the  local  rules,  laws,  and  customs  of  miners :  Provided,  That  no  location 
hereafter  made  shall  exceed  two  hundred  feet  in  length  along  the  vein  for  each  locator, 
with  an  additional  claim  for  discovery  to  the  discoverer  of  the  lode,  with  the  right  to 
follow  such  vein  to  any  depth,  with  all  its  dips,  variations,  aud  angles,  together  with  a 
reasonable  quantity  of  surface  for  the  convenient  working  of  the  same,  as  fixed  by  local  ' 
rules:  And  provided  further.  That  no  person  may  make  more  than  one  location  on  the 
same  lode,  and  not  more  than  three  thousand  feet  shall  be  taken  in  any  one  claim  by 
any  association  of  persons. 

Sec.  5.  And  be  it  further  enacted.  That  as  a  further  condition  of  sale,  in  the  absence 
of  necessary  legislation  by  Congress,  the  local  legislature  of  any  State  or  Territory 
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may  provide  rules  for  working  mines  involving  easements,  drainage,  and  other  neces- 
sary means  to  their  complete  development ;  and  those  conditions  shall  ho  fully  ex- 
pressed in  the  patent. 

Sec.  C.  And  he  it  further  enacted,  That  whenever  any  adverse  claimants  to  any  mine, 
located  and  claimed  as  aforesaid,  shall  appear  hefore  the  approval  of  the  survey,  as 
provided  iu  the  third  section  of  this  act,  all  proceedings  shall  be  stayed  until  final  set- 
tlement and  adjudication,  in  the  courts  of  competent  jurisdiction,  of  the  rights  of  pos- 
session to  such  claim,  when  a  patent  may  issue  as  in  other  cases. 

Sec.  7.  And  he  it  further  enacted,  That  the  President  of  the  United  States  be,  and  he  is 
hereby,  authorized  to  establish  additional  land  districts,  and  to  appoint  the  necessary 
officers  under  existing  laws,  wherever  he  may  deem  the  same  necessary  for  the  j)ublic 
convenience  in  executing  the  provisions  of  this  act. 

Sec.  8.  And  he  it  further  enacted,  That  the  right  of  way  for  the  constructiou.  of  high- 
ways over  public  lauds,  not  reserved  for  public  uses,  is  hereby  granted. 

Sec.  9.  And  he  it  further  enacted,  That  whenever,  by  priority  of  possession,  rights  to 
the  use  of  water  for  miuiug,  agricultural,  manufacturing,  or  other  purposes,  have  vested 
and  accrued  and  the  same  are  recognized  and  acknowledged  by  the  local  customs,  laws, 
and  the  decisions  of  courts,  the  possessors  and  owners  of  such  vested  rights  shall  be 
maintained  and  protected  in  the  same  ;  and  the  right  of  way  for  the  construction  of 
ditches  and  canals  for  the  purposes  aforesaid  is  hereby  acknowledged  and  confirmed: 
Provided,  however,  That  whenever,  after  the  passage  of  this  act,  any  person  or  persons 
shall,  iu  the  constriiction  of  auy  ditch  or  canal,  injure  or  damage  the  possession  of  any 
settler  on  the  public  domain,  the  party  committing  such  injury  or  damage  shall  be 
liable  to  the  party  injured  for  such  injury  or  damage. 

Sec.  10:  And  he  it  further  enacted.  That  wherever,  prior  to  the  passage  of  this  act, 
upon  the  lands  heretofore  designated  as  mineral  lands,  which  have  been  excluded  from 
survey  and  sale,  there  have  been  homesteads  made  by  citizens  of  the  United  States,  or 
persons  who  have  declared  their  intention  to  become  citizens,  which  homesteads  have 
been  made,  improved,  and  used  for  agricultural  purposes,  and  upon  which  there  have 
been  no  valuable  mines  of  gold,  silver,  cinnabar,  or  copper  discovered,  and  which  are 
properly  agricultural  lands,  the  said  settlers  or  owners  of  such  homesteads  shall  have 
a  right  of  preemption  thereto,  aud  shall  be  entitled  to  purchase  the  same  at  the  price 
of  one  dollar  and  twenty-five  cents  per  acre,  and  in  quantity  not  to  exceed  one  hun- 
dred and  sixty  acres  ;  or  said  parties  may  avail  themselves  of  the  provisions  of  the  act 
of  Congress  approved  May  twenty,  eighteen  hundred  and  sixty-two,  entitled  ''  An  act 
to  secure  homesteads  to  actual  settlers  on  tlie  public  domain,"  and  acts  amendatory 
thereof. 

Sec.  11.  And  he  it  further  enacted,  That  upon  the  survey  of  the- lands  aforesaid,  the 
Secretary  of  the  Interior  may  designate  and  set  apart  such  portions  of  the  said  lands 
as  are  clearly  agricultural  lands,  which  lands  shall  thereafter  be  subject  to  preemption 
and  sale  as  other  public  lands  of  the  United  States,  and  subject  to  all  the  laws  and 
regulations  applicable  to  the  same. 

Approved  July  26, 1866. 

A!N"  ACT  to  amend  "  An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the  public  lands, 

aud  lor  other  purposes." 

Beit  enacted  hythe  Senate  and  House  of  Beiwesentatives  of  the  United  States  of  Americain 
Congress  assemhled,  That  the  act  granting  the  right  of  way  to  ditch  and  canal  owners 
over  the  x)ublic  lauds,  and  for  other  purposes,  approved  July  twenty-six,  eighteen  hun- 
dred and  sixty-six,  be,  and  the  same  is  hereby,  amended  by  adding  thereto  the  follow- 
ing additional  sections,  numbered  twelve,  thirteen,  fourteen,  fifteen,  sixteen,  aud  sev- 
enteen, respectively,  which  shall  hereafter  constitute  and  form  a  part  of  the  aforesaid 
act. 

Sec.  12.  And  he  it  further  enacted.  That  claims,  usually  called  "placers,"  including  all 
forms  of  deposit,  excepting  veins  of  quartz,  or  other  rock  in  jjlace,  shall  be  subject  to 
entry  and  iiatent  under  this  act,  under  like  circumstances  and  conditions,  and  upon 
similar  proceedings,  as  are  provided  for  vein  or  lode  claims  :  Provided,  That  where  the 
lands  have  been  previously  surveyed  by  the  United  States,  the  entry  in  its  exterior 
limits  shall  conform  to  the  legal  subdivisions  of  the  public  lauds,  no  further  survey  or 
]3lat  in  such  case  being  required,  and  the  lands  may  be  paid  for  at  the  rate  of  two  dol- 
lars and  fifty  cents  j)er  acre  :  Provided  further.  That  legal  subdivisions  of  forty  acres 
may  be  subdivided  into  ten-acre  tracts  ;  and  that  two  or  more  i^ersons,  or  associations 
of  persons,  having  contiguous  claims  of  any  size,  although  such  claims  may  be  less 
than  ten  acres  each,  may  make  joint  entry  thereof:  And  provided  further,  That  no  loca- 
tion of  a  placer  claim,  hereafter  made,  shall  exceed  one  hundred  aud  sixty  acres  for 
any  one  person  or  association  of  persons,  which  location  shall  conform  to  the  United 
States  surveys  ;  and  nothing  iu  this  section  contained  shall  defeat  or  impair  any  hona- 
fide  preemj)tion  or  homestead  claim  upon  agricultural  lands,  or  authorize  the  sale  of  the 
improvements  of  any  hona-fide  settler  to  any  purchaser. 

Sec.  13.  And  he  it  further  enacted,  That  where  said  person  or  association,  they  and 
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their  grantors,  shall  have  held  and  worked  their  said  claims  for  a  period  equal  to  the 
time  prescribed  by  the  statute  of  limitations  for  mining  claims  of  the  State  or  Terri- 
tory where  the  same  may  be  situated,  evidence  of  such  j)ossessiou  and  working  of  the 
claims  for  such  a  jjcriod  shall  be  sufficient  to  establish  a  right  to  a  patent  thereto  under 
this  act,  in  the  absence  of  any  adverse  claim  :  Provided,  however,  That  nothing  in  this 
act  shall  be  deemed  to  impair  any  lien  which  may  have  attached  in  any  way  whatever 
to  any  mining  claim  or  property  thereto  attached  prior  to  the  issuance  of  a  patent. 

Sec.  14.  And  be  it  further  enacted.  That  all  ex-parte  affidavits  required  to  be  made  un- 
der this  act,  or  the  act  of  which  it  is  amendatory,  may  be  veritied  before  any  officer 
authorized  to  administer  oaths  within  the'  land  district  where  the  claims  may  be  sit- 
uated. 

Sec.  15.  And  lye  it  further  enacted,  That  registers  and  receivers  shall  receive  the  same 
fees  for  services  under  this  act  as  are  provided  by  law  for  like  services  under  other  acts 
of  Congress ;  and  that  effect  shall  be  given  to  the  foregoing  act  according  to  such  reg- 
ulations as  may  be  prescribed  by  the  Commissioner  of  the  General  Land  Office. 

Sec.  16.  And  he  it  further  enacted.  That  so  much  of  the  act  of  March  third,  eighteen 
hundred  and  fifty-three,  entitled  '■  An  act  to  provide  for  the  survey  of  the  public  lands 
in  California,  the  granting  of  preemption  rights,  and  for  other  purposes,"  as  provides 
that  none  other  than  township  lines  shall  be  surveyed  where  the  lands  are  mineral,  is 
hereby  repealed.  And  the  public  surveys  are  hereby  extended  over  all  such  lands : 
Provided,  That  all  sub-dividing  of  surveyed  lands  into  lots  less  than  one  hundred  and 
sixty  acres  may  be  done  by  county  and  local  surveyors  at  the  expense  of  the  claimants ; 
And  provided  further,  That  nothing  herein  contained  shall  require  the  survey  of  waste 
or  useless  lands. 

Sec.  17.  And  le  it  further  enacted.  That  none  of  the  rights  conferred  by  sections  five, 
eight,  and  nine,  of  the  act  to  which  this  act  is  amendatory  shall  be  abrogaited  by  this 
act,  and  the  same  are  hereby  extended  to  all  public  lands  affected  by  this  act;  and  all 
patents  granted  or  preemption  or  homesteads  allowed  shall  be  subject  to  any  vested 
and  accrued  water  rights,  or  rights  to  ditches  and  reservoirs  used  in  connection  with 
such  water  rights  as  may  have'been  acquired  under  or  recognized  by  the  ninth  section 
of  the  act  of  which  this  act  is  amendatory.  But  nothing  in  this  act  shall  be  construed 
to  repeal,  impair,  or  in  any  way  affect  the  provisions  of  the  "Act  granting  to  A.  Sutro 
the  right  of  way  and  other  privileges  to  aid  in  the  construction  of  a  draining  and  ex- 
ploring tunnel  to  the  Comstock  lode,  in  the  State  of  Nevada,"  approved  July  twenty- 
fifth,  eighteen  hundred  and  sixty-six. 

Approved  July  9,  1870. 

The  following  instructions  issued  by  the  Commissioner  of  the  General 
Laud  OiS.ce  to  registers  and  receivers,  in  relation  to  the  survey  and  entry 
of  mining  claims  under  the  provisions  of  these  acts,  sufficiently  explain 
the  present  condition  and  construction  of  the  law : 

Department  of  the  Interior, 
General  Land  Office,  August  8,  1870. 

Gentlemen  :  The  original  mining  act  of  July  26,  1866,  (United  States  Statutes,  vol. 
14,  p.  251,)  having  been  amended  in  adding  to  its  provisions  additional  sections  twelve 
to  seventeen  inclusive,  by  the  act  of  Congress,  approved  July  9,  1870,  it  becomes  my 
duty  to  prescribe  for  your  information  aud  observance  the  following  regulations,  to 
wit: 

1st.  By  the  twelfth  section  of  the  amendatory  act,  placer  claims,  including  all  forms 
of  deposit,  excepting  veins  of  quartz  or  other  rock  in  place,  are  made  subject  to  entry 
and  patent  under  similar  circumstances,  conditions,  and  like  proceedings  as  con- 
templated in  the  original  act  for  vein  or  lode  claims. 

Placer  claims  on  surveyed  lands  are  authorized  to  be  entered  by  legal  subdivisions, 
no  special  survey  or  plat  in  such  case  being  required,  at  the  rate  of  $2  50  per  acre.  In 
regard  to  placer  claims,  however,  the  amendatory  law  restricts  their  extent,  in  respect 
to  locations  made  after  the  date  of  its  passage,  to  not  exceeding  one  huudrcd  and  sixty 
acres  for  any  one  person,  or  association  of  persons;  such  location  being  required  to 
conform  to  the  Government  surveys,  and  not  to  interfere  with  any  hona-fide  preemption 
or  homestead  claims  upon  agricultural  lands. 

2d.  The  act  further  provides  for  the  subdivision  of  forty-acre  legal  subdivisions  into 
ten-acre  tracts,  and  authorizes  two  or  more  persons,  or  association  of  persons,  having 
contiguous  claims  of  any  size,  although  less  than  ten  acres  each,  to  make  joint  entry 
of  such  minor  subdivisions,  all  hona-fide  preemption  or  homestead  claims  upon  agricul- 
tural lands  being  protected  by  law.  The  surveyors  general  are  therefore  hereby 
'  authorized  to  have  such  subdivisions  into  ten-acre  tracts  made  by  their  deputies  when 
applied  for  by  claimants,  numbering  each  ten-acre  tract  with  consecutive  numbers  of 
claims  in  the' township,  as  in  the  case  of  other  mineral  surveys,  and  if  the  service  is 
performed  by  county  and  local  surveyors,  as  authorized  by  the  sixteenth  section  of  the 
amendatory  act,  it  will  be  the  duty  of  the  surveyor  general  to  verify  the  surveys  so 
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executed,  and  if  found  correctly  done,  to  adopt  the  same  and  certify  the  fact,  append- 
ing his  approval  as  in  cases  where  surveys  are  made  xiuder  his  own  direction.  The 
expense  of  such  subdividing  is  required  to  be  defrayed  by  the  mining  claimants. 

3d.  In  the  thirteenth  section  it  is  declared  that  in  the  absence  of  any  advcsrse  claim 
where  said  person  or  association,  they  and  their  grantors,  shall  have  held  and  worked 
their  said  claims  for  a  period  equal  to  the  time  prescribed  by  the  statute  of  limitations 
for  mining  claims  of  the  State  or  Territory  where  the  same  may  be  situated,  evidence 
of  such  possession  and  working  of  the  claims  for  such  period  sli.all  be  sufficient  to 
establish  a  right  to  a  j)atent  thereto,  subject  to  any  lien  which  may  have  attached  to 
such  claim  prior  to  the  issue  of  said  patent. 

The  foregoing  provision  is  construed  to  apply  as  well  to  lode  as  to  placer  claims,  and 
should  lessen  the  amount  of  j)roof  usually  required  to  establish  a  right  to  a  patent. 

4th.  In  the  fourteenth  section  it  is  provided  that  all  ex-parte  affidavits  required  under 
the  original  and  amendatory  acts  may  be  verified  before  any  officer  authorized  to  ad- 
minister oaths  within  the  land  district  in  which  the  claims  are  situated. 

5th.  By  the  fifteenth  section  it  is  declared  that  registers  and  receivers  are  entitled  to 
the  same  fees  for  services  in  mining  cases  as  are  provided  by  law  for  like  services 
imder  other  acts  of  Congress,  the  rates  of  allowance  being  specifically  given  in  our 
circular  dated  July  25,  1870. 

6th.  By  the  sixteenth  section  the  interdict  placed  by  the  act  of  March  3,  1853,  "  that 
none  other  than  township  lines  shall  be  surveyed  where  the  lands  are  mineral,"  is  re- 
pealed ;  this  provision  of  law  being  referable  to  surveys  in  California  only ;  the  exten- 
sion of  the  lines  of  future  surveys  over  the  lands  mentioned  in  this  section  applies 
exclusively  to  that  State.  The  requirement,  however,  in  the  last  proviso  of  the  same 
section,  "that  nothing  herein  contained  shall  require  the  survey  of  waste  or  useless 
lands,"  is  a  principle  of  general  apx^lication,  and  surveyors  general  will  refrain  from 
extending  the  lines  of  jiublic  surveys  over  such  waste  lauds,  which  are  considered  to 
be  those  covered  by  alkali  to  a  depth  calculated  to  prevent  the  growing  of  crops, 
moving  sand,  or  other  sandy  plains  of  great  extent,  and  abrupt  or  snowy  mountains 
not  known  to  contain  mineral  deposits. 

7th.  Section  seventeen  authorizes  the  extension  of  the  rights  conferred  by  sections  5, 
8,  and  9  of  the  original  mining  act,  to  all  public  lands  affected  by  this  law,  and  sub- 
jects all  patents  granted,  or  preemptions  or  homesteads  allowed,  to  any  vested  or 
accrued  water  rights,  or  rights  to  ditches  and  reservoirs  used  in  connection  with  such 
water  rights  as  may  have  been  acquired  under,  or  recognized  by,  the  said  ninth  sec- 
tion, said  section  declaring  further  that  nothing  in  the  act  shall  be  constxaed  to  repeal, 
or  in  any  way  afiect,  the  act  granting  the  right  of  way  and  other  privileges  to  aid  in 
the  construction  of  a  draining  and  exploring  tunnel  to  the  Comstock  lode  in  the  State 
of  Nevada,  approved  July  25,  1866,  CUnited  States  Statutes,  volume  14,  p.  242.) 

8th.  The  per-diem  allowance  to  deputy  surveyors,  including  all  expenses  of  assist- 
ants for  surveys  of  mineral  claims,  as  stipulated  in  our  circular  letter  of  January  14, 
1867,  has  been  in  several  cases  found  inadequate,  and  that,  consequently,  parties  in 
order  to  induce  deputies  to  make  the  surveys  have  found  it  necessary  to  pay  additional 
sums  as  on  private  account.  To  avoid  such  results  the  surveyors  general  are  hereby 
authorized  to  increase  the  maximum  per-diem  allowance  according  to  the  difficulty  of 
the  service,  taking  care,  however,  to  have  the  work  performed  on  the  most  econonical 
scale  by  skillful  and  responsible  surveyors,  and  in  no  case  to  exceed  a  maximum  of  $20 
per  day. 

In  each  case  where  an  allowance  is  made  of  over  $10  per  day,  the  reasons  showing 
the  necessity  for  doing  so  must  be  stated  in  the  contract  and  then  reported  to  this 
office,  and  it  must  be  understood  that  no  extra  compensation,  under  any  circumstances 
whatever,  is  to  be  exacted  or  received  by  the  deputy  under  penalty  of  forfeiting  the 
contract  and  exclusion  from  the  public  surveying  service. 

SPECIAL  INSTEXJCTIONS  KELATIVE  TO  .OBTAINING  PATENTS  FOR  MINING  CLAIJIS. 

With  reference  to  the  proceedings  necessary  to  obtain  patents  for  lode  and  ]3lacer 
claims  under  the  provisions  of  the  acts  of  Congress  above-mentioned,  the  following  is 
communicated : 

9th.  The  mining  enactments  limit  the  right  to  apply  for  and  receive  patents  for 
mining  claims  to  claimants. 

First.  Who  have  occupied  and  improved  their  claims  according  to  the  local  customs 
or  rules  of  miners,  or — 

Second.  Who  have  by  themselves  or  their  grantors,  held  and  worked  their  claims 
for  a  period  equal  to  the  time  prescribed  by  the  statute  of  limitations  for  mining 
claims  of  the  State  or  Territory  where  the  same  may  be  situated. 

Third.  Who  have  expended  in  actual  labor  and  improvements  ujion  their  respective 
claims  an  amount  of  not  less  than  $1,000,  and — 

Fourth.  In  regard  to  whose  possession  there  is  no  controversy  or  opposing  claim. 

Unless,  therefore,  applicants  for  mining  patents  are  properly  within  these  require- 
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ments  they  are  not  in  a  condition  to  avail  themselves  of  the  j)rivileges  extended  by 
the  laws  referred  to. 

THE  APPLICATION. 

10th.  This  must  be  in  writing,  and  must  be  filed  in  the  office  of  the  register  and 
receiver  of  the  land  district  in  ■which  the  claim  lies.  It  must  distinctly  state  the  name 
of  the  applicant,  and  -whether  the  claim  is  applied  for  by  an  individual,  an  association, 
or  an  incorporation;  the  name  and  extent  of  the  claim  ;  the  character  of  the  ore  ;  the 
mining  district,  county,  and  State  ;  the  date  of  its  original  location  according  to  the 
mining  customs ;  where  the  same  was  recorded ;  whether  the  applicant  claims  as  a 
locator  or  purchaser ;  give  a  description  of  the  premises  claimed,  and  the  nature  of 
the  improvements  made  or  labor  j)erformed,  and  finally  the  application  should  state 
that  the  claimant  has  posted  a  "diagram"  of  the  claim  in  a  conspicuous  place  thereon, 
together  with  notice  o'f  his  intention  to  apply  for  a  patent,  giving  the  date  of  such 
posting. 

11th.  With  the  above  application  the  claimant  must  file  a  copy  of  the  "  diagram " 
jDosted  on  the  claim,  which  diagram  must  represent  the  boundaries  of  the  premises,  as 
fixed  by  the  local  laws,  customs,  or  rules  of  miners ;  and,  when  the  claim  lies  upon 
surveyed  land,  it  must  also  show  its  relation  to  the  public  surveys. 

12th.  Diagrams  of  placer  claims  u]3on  surveyed  lands  must  represent  the  subdi- 
vision of  the  public  lands  which  the  claimant  desires  to  enter,  as  the  act  requires  such 
entries,  in  their  exterior  limits,  to  conform  to  such  legal  subdivisions. 

IHth.  With  said  diagram  must  be  filed  a  copy  of  the  "notice"  jposted  upon  the 
claim. 

This  should  state  the  name  of  the  claimant,  describe  the  claim,  give  the  names  of 
adjoining  claims,  or  if  none  adjoin,  the  names  of  the  nearest  claims  ;  state  whether  it 
is  a  placer  or  rock  claim,  if  the  former  the  approximate  area,  if  the  latter,  the  esti- 
mated extent  of  surface  ground,  and  the  number  of  feet  claimed  on  the  course  of  the 
vein,  distinctly  stating  the  name  of  the  lode  and  the  character  of  the  vein  exposed; 
the  mining  district,  county,  and  State  in  which  it  lies ;  whether  upon  surveyed  or 
tinsurveyed  lands;  if  the  former,  in  what  section,  township,  and  range;  if  the  latter, 
the  location  of  tlie  claim  relatively  to  some  well-known  natural  object  or  landmark 
in  the  vicinity,  and,  finally,  the  notice  should  state  that  it  is  the  intention  of  the  claim- 
ants to  apply  for  a  patent  for  the  premises  therein  designated,  and  upon  which  it  is 
posted. 

14th.  There  should  also  be  filed  with  the  application  satisfactory  evidence  that  the 
applicant  has  the  possessory  right  to  the  claim  agreeably  to  the  local  laws  or  customs 
of  miners.  This  should  consist  of  a  certified  copy  of  the  laws  or  customs  of  the  miners 
of  the  district  in  force  at  the  date  of  the  location  of  the  claim,  and  of  a  certificate 
under  seal,  of  the  county  or  mining  recorder,  giving  a  copy  of  the  record  of  the  origi- 
nal location  of  the  claim,  with  name  or  names  of  the  locators,  and  if  the  applicant 
claims  as  a  purchaser,  an  abstract  of  title  should  be  filed,  tracing  the  right  of  posses- 
sion from  the  original  locators  to  the  applicant  for  patent.  Where  applicants  furnish 
satisfactory  evidence  that  they  and  their  grantors  have  held  and  worked  their  claims 
for  a  period  equal  to  the  time  jirescribed  by  the  statute  of  limitations  of  mining  claims 
of  the  State  or  Territory  where  the  same  may  bo  situated,  such  evidence  being  suffi- 
cient to  establish  a  right  to  a  patent  for  a  claim  so  held  and  worked,  upon  compliance 
with  the  othicr  provisions  of  the  law  and  instructions,  the  proofs  enumerated  under 
this  subdivis=iou,  (14,)  of  the  instructions  are  not  required. 

15th.  Proof  of  citizenshiiJ  is  required.  Where  the  applicant  is  a  corporation,  a  copy 
of  its  charter  or  certificate  of  incorporation  may  be  filed  in  lieu  of  evidence  of  citi- 
zenship. In  case,  however,  the  applicant  is  an  individual  or  an  association  of  persons 
unincorporated,  affidavits  of  citizenshi]D,  or  of  having  filed  declarations  of  intention 
to  become  citizens,  should  be  filed. 

16th.  Upon  filing  these  j^apers  the  register  and  receiver  will  give  the  same  careful 
examination,  and  if  found  to  be  regular  the  register  will  order  the  publication  of  the 
"notice"  for  ninety  days  in  a  newspaper  published  nearest  the  location  of  the  claim, 
but  before  ordering  such  publication,  the  register  will,  in  future,  require  the  claimant 
to  enter  into  an  agreement  with  the  i)ublislier,  to  the  effect  that  no  claim  or  demand 
shall  bo  made  against  the  United  States  for  the  payment  of  such  publication,  and  the 
register  will  decline  to  order  the  jiublication  until  such  written  agreement  shall  haA'o 
been  filed  in  his  office.  The  cost  of  the  publication  of  notice  will,  therefore,  not  bo 
estimated  by  the  surveyor  genei  al  in  futm-e  cases. 

17th.  The  register  will  also  i)ost  copies  of  the  said  "notice"  and  "diagram"  in  Ms 
office  for  ninety  days,  and  uxiou  forwarding  the  case  to  this  office  will  certify  that  they 
were  so  posted. 

18th.  On  the  expiration  of  the  ninety  days,  the  claimant  or  his  duly  authorized 
agent,  must  file  with  the  register  his  own  affidavit,  supported  by  that  of  at  least  one 
other  person  cognizant  of  the  fact  that  said  "notice"  and  "diagram"  were  posted  in 
a  conspicuous  place  upon  the  claim  for  the  period  of  ninety  consecutive  days,  giving 
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the  date  of  the  same.  The  affidavit  of  the  publisher  must  also  be  filed  to  tbe  effect 
that  the  "notice,"  a  printed  copy  of  which  should  be  attached,  was  iiublished  in  his 
newspaper  for  ninety  days,  giving  the  date  on  which  such  publication  commenced  and 
ended,  and  that  he  has  received  payment  in  full  for  the  same. 

19th.  These  affidavits  may  be  taken  before  the  register  and  receiver  or  any  officer 
authorized  to  administer  oaths  within  their  district,  but  if  taken  before  a  magistrate 
without  an  official  seal,  his  official  character  must  be  authenticated  under  seal  by  the 
county  clerk  in  the  usual  manner. 

20th.  If  all  the  proof  furnished  is  satisfactory  to  the  register  and  receiver,  and  no 
adverse  claim  has  been  filed,  these  officers  will,  at  the  end  of  the  ninety  days,  so  inform 
the  applicant  for  patent  and  the  surveyor  general,  which  last-named  officer  will  make 
an  estimate  of  the  expense  of  surveying  and  platting  the  claim,  except  in  the  case  of 
placer  claims  on  surveyed  land,  where  no  further  survey  is  required,  and  when  the 
claimant  shall  have  deposited  the  amount  so  estimated  with  any  assistant  United 
States  treasurer  or  designated  depository  in  favor  of  the  United  States  Treasurer  to  be 
passed  to  the  credit  of  the  fund  created  by  "  individual  depositors  for  surveys  of  the 
pubhc  lands,"  and  shall  have  filed  with  the  surveyor  general  one  of  the  duplicate  cer- 
tificates of  deposit,  that  officer  will  order  the  claim  to  be  surveyed  and  platted  in 
accordance  with  the  regulations  of  this  office  governing  mineral  surveys,  excejit  in 
cases  where  the  claimant  has  had  a  preliminary  survey  made  by  the  United  States 
deputy  surveyor,  for  the  purpose  of  perfecting  the  diagram  and  notice  posted  on  the 
claim,  in  which  case  such  preliminary  survey  may  be  platted  and  adopted  by  the  sur- 
veyor general  for  the  final  survey.  Copies  of  plat  and  field  notes  of  survey  are  to  be 
sent  to  the  register  and  receiver  and  to  the  General  Land  Office,  the  latter  accompanied 
by  the  certificate  of  deposit. 

21st.  The  register  and  receiver  will  examine  the  returns  of  the  survey,  and,  if  found 
satisfactory,  will  allow  the  entry  to  be  comx)leted  at  the  rate  of  $5  per  acre,  or  fractional 
part  of  an  acre,  for  lode  claims,  or  $2  50  per  acre,  or  fractional  part  of  an  acre,  for 
placer  claims,  and  transmit  all  the  papers  on  their  files  bearing  upon  the  case  to  the 
General  Land  Office,  together  with  their  joint  opinion  thereon,  so  that  a  patent  may 
be  issued  if  all  is  found  regular. 

22d.  In  regard  to  placer  claims  on  surveyed  land,  where  the  claimant  applies  to 
enter  one  hundred  and  sixty  acres  in  legal  subdivisions,  no  survey  and  plat  of  the 
claim  are  required ;  the  entry  in  that  case  being  allowed  to  be  comxileted  at  the  local 
land  office  as  soon  as  satisfactory  proof  has  been  made  after  the  exj)iration  of  ninety 
days'  notice  and  publication,  provided  no  adverse  claimant  has  appeared  in  the  mean 
time. 

23d.  Where  the  claimant  of  a  placer  mine  desires  the  subdivision  of  a  quarter  sec- 
tion, the  service  may  be  performed  by  county  and  local  surveyors  at  the  expense  of 
the  claimant,  as  required  by  law. 

With  reference  to  the  subdivision  of  forty-acre  into  ten-acre  lots, 
mentioned  in  the  second  section  of  the  above  instructions,  supplement- 
ary decisions  have  been'issued.  The  following  letter  gives  a  very  liberal 
rule  for  the  survey  and  subdivision  of  ten-acre  lots  of  mineral  lands, 
and  will  be  readily  understood  by  surveyors  and  miners.  Its  particu- 
lar application  is  in  the  surveying  of  creek  and  canon  claims.  The  case 
which  called  for  the  ruling  arose  on  Deer  Creek,  j  ast  below  JSTevada  City, 
California. 

Department  of  the  Inteeior, 

General  Land  Office,  Octoher  20,  1870. 

Sir  :  In  reply  "to  your  letter  of  the  31st  August  last,  covering  one  from  H.  S.  Bradley, 
a  deputjr  United  States  surveyor,  dated  the  13th' of  the  same  month  and  year,  and  ad- 
dressed to  yourself,  I  have  the  honor  to  state  as  follows  : 

Circular  instructions  were  issued  to  the  United  States  land  officers  by  this  office  on 
the  8th  of  August  last,  in  relation  to  the  survey  and  entry  of  lode  and  jjlacer  claims 
under  the  provisions  of  the  amendatory  act  of  Congress,  granting  the  right  of  way  to 
ditch  and  canal  owners  over  the  public  lands,  and  approved  July  9,  1870,  a  copy  of 
which  is  herewith  inclosed. 

It  will  be  perceived  on  the  first  page  of  the  circular,  that  surveyors-general  were  au- 
thorized to  have  the  subdivision  of  forty-acre  legal  subdivisions  into  ten-acre  tracts 
made  when  applied  for  by  claimants,  and  at  their  cost ;  and  under  the  twenty-third 
head  of  the  same  circular,  the  laud  officers  were  informed  that  placer  claimants  desir- 
ing the  subdivision  of  a  quarter  section,  the  service  may  be  performed  by  county  and 
local  surveyors,  at  the  exxsense  of  the  claimant,  as  required  by  the  sixteenth  section  of 
the  amendatory  law.  As  to  the  particular  method  of  subdividing  subdivisions  into 
ten-acre  lots,  I  have  to  observe  that  they  are  susceptible  of  being  subdivided  either 
into  square  lots  of  ten-by-ten  chains,  or  into  lots  of  five-by-twenty  chains,  by  running 
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measuring  and  marking  lines  in  the  field  due  east  and  west,  or  due  north  aud  south, 
through  the  legal  subdivisions  desired  to  be  subdivided  into  ten-acre  lots,  aud  in  regard 
to  which  method  the  surveyors-general  have  this  day  been  instructed. 
I  am,  very  respectfully,  your  obedient  servant, 

JOS.  S.  WILSON, 
"^  Commissioner. 

Hon.  A.  A.  Sargent,  Washington  City. 

A  somewliat  similar  case  arose  in  Montana,  in  whicli  an  application 
for  a  patent  for  one  hundred  and  sixty  acres  of  surveyed  placer  land 
land  was  rejected  by  the  register  and  receiver  at  Helena,  for  the  reason 
that  the  claim  in  its  exterior  limits  did  not  conform  to  the  legal  divisions 
of  the  public  lands,  as  required  by  section  12  of  the  amendatory  mining 
law  of  July  2,  1870.  The  Commissioner,  upon  a  review  of  the  case, 
reversed  the.  decision  of  the  register  and  receiver,  and  decided  that  ten- 
acre  lots  on  surveyed  land,  in  mining  States  and  Territories,  are  legal 
subdivisions  of  the  public  lands  -,  and  that  such  legal  subdivisions  may 
be  either  10-by-lO  or  5-by-20  chains  in  size,  to  suit  the  case.    He  says: 

In  the  case  in  question,  it  appears  that  the  applicant  desires  to  enter  aud  secure  a 
patent  for  the  one  hundred  and  sixty  acres  of  surveyed  land,  to  be  segregated  from 
the  public  do^nain  in  coutiguous  ten-acre  lots,  in  such  manner  as  to  embrace  the  gulch 
or  i>lacer  claims  for  which  he  desires  a  patent.  There  is  no  reason  why  this  should  not 
be  done,  if  so  desired,  inasmuch  as  the  second  proviso  to  said  tweKth  section  author- 
izes the  subdivision  of  forty  into  ten-acre  tracts,  thus  recognizing  in  mineral  regions  a 
ten-acre  lot  as  a  legal  subdivision  of  the  public  lands  ;  this  provision  of  the  law  having 
been  formed  for  the  very  just  and  liberal  purjiose  of  enabling  miners  to  iirove  up  aud 
]>ay  for  their  claims  with  the  least  jjossible  chance  of  difficulty  or  interference  with  ad- 
joining mineral  or  agricultural  claimants.  The  law  does  not  stipulate  that  these  ten- 
acre  subdivisions  shall  be  in  the  form  of  a  square,  each  side  measuring  ten  chains,  aud 
it  is  held  that  if  a  ten-acre  tract,  one  side  of  which  is  five  and  the  other  twenty-five 
chains,  will  better  embrace  the  mining  premises  applied  for,  no  objection  to  such  claim 
being  so  surveyed  should  be  made,  iirovided,  of  course,  that  such  surveys  are  not  run 
diagonally  to  the  lines  of  the  regular  surveys,  but  are  parallel  to  the  same,  so  that  the 
public  lands  from  which  such  tracts  are  segregated  may  be  described  and  disposed  of 
without  confusion  or  difficulty.  In  the  case  under  consideration,  should  the  view  of 
the  register  and  receiver  be  sustained,  the  mining  claimant  would  be  compelled,  if  he 
entered  the  laud  at  all,  to  embrace  in  its  application  four  hundred  instead  of  the  one 
hundred  and  sixty  acres  desired  by  him,  a  large  portion  of  which  may  be  occupied  by 
adjoining  claimants,  either  for  mining  or  agricultural  purposes,  or  it  may  be  barren  or 
v^aste,  unlit  for  either  purpose.  To  require  miniug  claimants  in  cases  like  the  present 
to  postpone  making  applications  for  patents  until  adjoining  miners  are  willing  to  unite 
in  making  a  joint  entry  of  their  respective  claims,  or  to  include  in  their  applications 
large  areas  of  worthless  land  to  be  paid  for  at  double  the  minimum  price  of  good  agri- 
cultural land,  would  not  only  be  a  hardship  upon  the  miners,  but  inconsistent  with  the 
intention  of  the  statute. 

The  following  bill,  proposed  by  Senator  Stewart  of  Nevada,  passed 
the  Senate  February  8,  1871,  and  now  awaits  the  action  of  the  House : 

Be  it  enacted,  etc.,  That  the  mineral  lands  of  the  public  domain,  both  surveyed  and 
uusurveyed,  are  hereby  declared  to  be  free  and  o-pen  to  exploration  aud  occupation,  for 
mining  purposes,  by  all  persons,  subject  to  such  regulations  as  may  be  prescribed  by 
law,  aud  subject  also  to  the  local  customs  or  rules  of  miners  in  the  several  mining  dis- 
tricts, so  far  as  the  same  may  not  be  in  conflict  with  the  laws  of  the  United  States. 

Sec.  2.  And  he  it  further  e)iactcd,  That  the  miners  of  each  mining  district  may  deter- 
mine the  length  of  their  mining  claims  upon  veins  or  lodes  of  quartz,  or  other  rock  in 
place,  bearing  gold,  silver,  cinnabar,  lead,  tin,  or  copper,  subject  to  the  following  lim- 
itations :  ClainTs  located  previous  to  July  twenty-six,  eighteen  hundred  and  sixty-six, 
shall  be  limited  as  to  extent  along  the  vein  or  lode  by  the  local  laws  or  customs  exist- 
ing at  the  date  of  the  location.  Single  claims  located  subsequent  to  July  twenty-six, 
eighteen  hundred  and  sixty-six,  shall  not  exceed  two  hundred  feet  in  length  along  the 
vein  or  lode',  with  an  additional  claim  of  two  hundred  feet  for  discovery  to  the  discov- 
erer of  a  vein  or  lode.  Several  persons  may  locate  in  common  on  a  vein  or  lode,  each 
pers  on  taking  one  claim;  but  no  person,  except  the  discoverer,  shall  locate  more  that 
one  claim  upon  the  same  vein  or  lode,  and  the  aggregate  amount  of  a  location  in  com- 
mon, made  subsequent  to  July  twenty-six,  eighteen  hundred  and  sixty-six,  shall  not 
exceed  three  thousand  feet  in  length  along  the  vein  or  lode.  No  claim  shall  extend 
more  than  three  hundred  feet  on  each  side  of  the  middle  of  the  vein  at  the  surface,  nor 
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sliall  any  claim  be  litnitecl  by  any  mining  regulation  to  less  than  twenty-five  feet  on 
each  side  of  the  micldlo  of  the  vein  at  the  surface,  except  where  adverse  rights  exist- 
ing at  the  passage  of  this  bill  shall  render  such  limitation  necessary.  The  end  lines 
of  each  claim  shall  be  parallel  to  each  other,  and  at  right  angles  with  the  general  course 
of  the  vein. 

Sec.  3.  And  he  it  further  enacted,  That  the  locators  of  all  mining  locations  heretofore 
made,  or  Avhich  shall  hereafter  be  made,  on  any  mineral  vein,  lode,  or  ledge  situated  on 
the  public  domain,  their  heirs  and  assigns,  where  no  adverse  claim  exists  at  the  pas- 
sage of  this  act,  so  long  as  they  complj''  with  the  laws  of  the  United  States,  and  with 
State,  Territorial,  and  local  regulations,  not  in  conflict  therewith,  governing  their  pos- 
sessory title,  shall  have  the  exclusive  right  of  ijossession  and  enjoyment  of  all  the  sur- 
face included  within  the  lines  of  their  locations,  and  of  all  veins,  lodes,  and  ledges 
throughout  their  entire  depth,  the  top  or  apex-  of  which  lies  inside  of  such  surface 
lines,  extended  downward  vertically,  although  such  veins,  lodes,  or  ledges,  may  so  far 
depart  from  a  perpendicular  in  their  course  downward  as  to  extend  outside  the  verti- 
cal side  lines  of  said  surface  locations :  Provided,  That  their  right  of  possession  to  such 
outside  parts  of  said  veins  or  ledges  shall  be  confined  to  such  portions  thereof  as  lie 
between  vertical  planes  drawn  downward  as  aforesaid,  through  the  end  lines  of"  their 
locations,  or  locations  in  common,  so  continued  in  their  own  direction,  that  such  planes 
will  intersect  such  exterior  parts  of  said  veins  or  ledges  :  And  provided  further,  That 
nothing  in  this  section  shall  authorize  the  locator  or  possessor  of  a  vein  or  lode,  which 
extends  in  its  downward  course  beyond  the  vertical  lines  of  his  claim,  to  enter  u^jon 
the  surface  of  a  claim  owned  or  possessed  by  another. 

Sec.  4.  And  he  it  further  enacted,  That  where  a  tunnel  is  run  for  the  development  of  a 
vein  or  lode,  or  for  discovery  of  mines,  the  owners  of  such  tunnel  shall  have  the  right 
of  possession  of  all  veins  or  lodes,  not  previously  known  to  exist,  discovered  in  such 
tunnel,  to  the  extent  of  five  hundred  feet  on  each  side  of  the  same ;  and  locations  on 
the  line  of  such  tunnel  of  veins  or  lodes  not  aijpearing  on  the  surface,  made  by  other 
parties  after  the  commencement  of  the  tunnel,  and  while  the  same  is  being  prosecuted 
with  reasonable  diligence,  shall  be  invalid. 

Sec.  5.  And  ie  it  further  enacted,  That  the  miners  of  each  mining  district  may  make 
rules  and  regulations,  not  in  conflict  with  the  laws  of  the  United  States,  or  with  the 
laws  of  the  State  or  Territory  in  which  the  district  is  situated,  governing  the  location, 
manner  of  recording,  amount  of  work  necessary  to  hold  possession  of  a  mining  claim, 
subject  to  the  following  requirements :  The  location  must  be  distinctly  marked  on  the 
ground,  so  that  its  boundaries  can  be  readily  traced.  All  records  of  mining  claims 
hereafter  made  shall  contain  the  name  or  names  of  the  locators,  the  date  of  the  location, 
and  such  description  of  the  claim  or  claims,  located  by  reference  to  some  natural  object  or 
permanent  monument,  as  will  identify  the  claim.  After  the  passage  of  this  act,  and 
until  a  patent  shall  have  been  issued,  not  less  than  twenty-five  dollars'  worth  of  labor 
shall  be  expended  on  improvements  made  upon  each  claim  of  two  hundred  feiit  during 
each  year;  but  claimauts  in  common,  as  defined  in  the  second  section  of  this  act,  may 
cause  all  the  labor  to  be  expended  for  improvements  to  be  made  upon  any  one  claim, 
lirovided  the  aggregate  amount  equals  twenty-five  dollars  a  year  to  each  claim  of  two 
hundred  feet.  And  upon  a  failure  to  comply  with  this  condition,  the  claim  or  mine 
upon  which  such  failure  occurred  shall  be  open  to  relocation  in  the  same  manner  as  if 
no  location  of  the  same  had  ever  been  made :  Provided,  That  the  original  locator  has 
not  resumed  work  upon  the  claim  after  such  failure  and  before  such  location. 

Sec.  6,  And  ie  itfurtlw  enacted,  That  a  patent  shall  be  obtained  in  the  following  man- 
ner :  any  person,  association,  or  corporation  in  possession  of  a  mining  claim  or  claims 
in  common,  who  has  complied  with  the  mining  regulations  and  the  laws  of  the  United 
States,  may  file. in  the  local  land  office  an  application  for  a  patent  showing  such  com- 
X)liance,  together  with  a  plat  of  the  claim  or  claims  in  common ;  a  copy  of  such  plat, 
together  with  a  notice  of  intention  to  apply  for  a  patent,  shall  also  be  posted  in  a  con- 
spicuous place  on  the  claim  for  the  period  of  nineiy  days.  The  register  of  the  laud 
office,  upon  the  filing  of  such  apj)lication  and  plat,  shall  publish  a  notice  that  such  ap- 
plication has  been  made  for  the  period  of  ninety  days,  in  a  newspaper  published  near- 
est to  said  claim,  and  he  shall  also  post  such  notice  in  his  office  for  the  same  period. 
The  claimant,  at  the  time  of  filing  his  application,  or  at  any  time  thereafter  within 
ninety  days  of  publication,  shall  file  with  the  register  a  certificate  of  the  United  States 
surveyor  general  that  one  thousand  dollars'  worth  of  labor  has  been  expended  or  im- 
provements made  upon  the  claim,  by  himself  or  grantors,  that  the  plat  is  correct,  with 
such  further  description  by  such  reference  to  natural  objects  or  permanent  monuments 
as  shall  identify  the  claim  and  furnish  an  accurate  description,  to  be  incorporated  in 
the  patent.  At  the  expiration  of  the  ninety  days  of  publication,  the  claimant  shall 
file  his  affidavit,  showing  that  the  plat  and  notice  have  been  posted  in  a  conspicuous 
place  on  the  claim  during  said  period  of  publication.  If  no  adverse  claim  shall  have 
been  filed  at  the  expiration  of  the  ninety  days  of  publication,  it  shall  be  assumed  that 
the  applicant  is  entitled  to  a  patent,  and  that  no  adverse  claims  exist,  and  thereafter  no 
objection  from  third  parties  to  the  issuance  of  a  patent  shall  be  heard  except  it  bo 
shown  that  the  applicant  has  failed  to  comply  with  this  act. 
H  Ex.  10 32 
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Sec.  7.  And  he  it  further  enacted,  That  where  an  adverse  claim  shall  be  filed  during 
the  period  of  j)iiblication,  all  j^roceedings,  ezcept  the  publication  of  notice  and  making 
and  filing  of  the  affidavit  thereof,  shall  be  stayed  until  the  controversy  shall  have  been 
settled  or  decided  by  a  court  of  competent  jurisdiction,  or  the  adverse  claim  waived. 
It  shall  be  the  duty  of  the  adverse  claimant,  within  thirty  days  after  filing  his  claim, 
to  commence  proceedings  in  a  court  of  competent  jurisdiction  to  determine  the  ques- 
tion of  the  right  of  possession,  and  prosecute  the  same  with  reasonable  diligence  to 
final  judgment,  and  a  failure  so  to  do  shall  be  a  waiver  of  his  adverse  claim.  After 
such  judgment  shall  have  been  rendered,  the  party  entitled  to  the  possession  of  the 
claim,  or  any  portion  thereof,  may  file  a  certified  copy  of  the  judgment-roll  with  the 
register  of  the  land  ofiSce,  together  with  the  certificate  of  the  surveyor  general  that 
the  requisite  amount  of  labor  has  been  expended  or  improvements  made  thereon,  and  the 
description  required  in  other  cases,  and  shall  pay  to  the  receiver  five  dollars  per  acre 
for  his  claim,  together  with  the  proper  fees,  whereupon  the  whole  proceedings  and  the 
judgment-roll  shall  be  certified  by  the  register  to  the  Commissioner  of  the  General  Land . 
Office,  and  a  patent  shall  issue  thereon  for  the  claim,  or  such  portion  thereof  as  the  ap- 
plicant shall  appear,  from  the  decision  of  the  court,  to  rightfully  possess.  If  it  shall 
appear  from  the  decision  of  the  court  that  several  parties  are  entitled  to  separate  and 
different  portions  of  the  claim,  each  party  may  pay  for  his  portion  of  the  claim,  with 
the  proper  fees,  and  file  the  certificate  and  description  by  the  surveyor  general ;  where- 
upon the  register  shall  certify  the  proceedings  and  judgment-roll  to  the  Commissioner 
of  the  General  Land  Office  as  in  the  preceding  case,  and  patents  shall  issue  to  the  sev- 
eral parties  according  to  their  respective  rights. 

Sec.  8.  A^id  he  it  further  enacted,  That  the  description  of  vein  or  lode  claims  npon  the 
surveyed  lands  shall  designate  the  location  of  the  claim  with  reference  to  the  lines  of 
the  public  surveys,  but  need  not  conform  therewith  ;  but  where  a  patent  shall  be  issued 
for  a  vein  or  lode  claims  upon  surveyed  lands,  the  surveyor  general  in  extending  the 
surveys  shall  adjust  the  same  to  the  boundaries  of  such  patented  claim,  according  to 
the  plat  or  description  thereof,  as  in  other  cases  of  jprivate  claims. 

Sec.  9.  And  he  it  further  enacted,  That  sections  one,  two,  three,  four,  and  six  of  an 
act  entitled  "An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the 
public  lands,  and  for  other  purposes,"  approved  July  twenty -six,  eighteen  hundred  and 
sixty-six,  are  hereby  repealed,  but  such  rei^eal  shall  not  affect  existing  rights,  or  pre- 
vent claimants  now  prosecuting  their  claims  for  patents  from  j)roceeding  under  said 
act :  Provided,  That  this  act  shall  be  enforced  as  to  such  claims  where  it  is  not  incon- 
sistent with  the  act  approved  July  twenty-six,  eighteen  hundred  and  sixty-six,  afore- 
said. 

Sec.  10.  And  he  it  further  enacted,  That  the  "Act  to  amend  an  act  granting  the  right 
of  way  to  ditch  and  canal  owners. over  the  public  lauds,  and  for  other  purposes,"  ap- 
proved July  nine,  eighteen  hundred  and  seventy,  shall  be  and  remain  in  full  force,  ex- 
cept as  to  the  i^roceedings  to  obtain  a  patent,  which  shall  be  similar  to  the  proceedings 
prescribed  by  sections  six  and  seven  of  this  act  for  obtaining  patents  to  vein  or  lode 
claims ;  but  where  said  placer  claijps  shall  be  upon  surveyed  lands,  and  conform  to 
legal  subdivisions,  no  further  survey  or  ]ilat  shall  be  required,  and  joint  entries  shall 
be  allowed  for  contiguous  claims,  as  provided  in  said  act :  Provided,  That  proceedings 
now  pending  may  be  prosecuted  to  their  final  determination  under  existing  laws;  but 
the  provisions  of  this  act,  when  not  in  conflict  with  existing  laws,  shall  ajjply  to  such 
cases. 

Sec.  11.  And  he  it  further  enacted.  That  where  the  same  person,  association,  or  corpo- 
ration is  in  possession  of  a  placer  claim  and  also  a  vein  or  lode  included  within  the 
boundaries  thereof,  application  shall  be  made  for  a  patent  for  the  placer  claim,  with  the 
statement  that  it  includes  such  vein  or  lode,  and  in  such  case,(subjectto  the  provisions 
of  this  act  and  the  "  Act  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canal 
owners  over  the  public  lauds,  and  for  other  purposes,"  approved  July  9,  eighteen  hun- 
dred and  seventy,)  a  patent  shall  issue  for  the  i)lacer  claim,  including  such  vein  or  lode, 
upon  the  payment  of  five  dollars  per  acre  for  such  vein  or  lode  claim,  and  one  hundred 
feet  of  surface  on  each  side  thereof  The  balance  of  the  placer  claim  shall  bo  paid  for 
at  the  rate  of  two  dollars  and  fifty  cents  per  acre,  and  where  a  vein  or  lode,  such  as  is 
described  in  the  second  section  of  this  act,  is  known  to  exist  within  the  boundaries  of 
a  iilacer  claim,  an  application  for  a  patent  for  such  placer  claim,  which  does  not  include 
an  application  for  the  vein  or  lode  claim,  shall  be  construed  as  a  conclusive  declaration 
that  the  claimant  of  the  placer  claim  has  no  right  of  possession  of  the  vein  or  lode 
claim ;  but  where  the  existence  of  a  vein  or  lode  in  a  placer  claim  is  not  known,  a  pat- 
ent for  the  placer  claim  shall  convey  all  minerals  witliin  the  boundaries  thereof. 

Sec.  12.  And  he  it  further  enacted,  That  the  Surveyor  General  of  the  United  States 
may  appoint  in  each  laud  district  containing  mineral  lands  as  many  competent  sur- 
veyors as  shall  ai)ply  for  appointment  to  survey  mining  claims.  The  expenses  of  the 
survey  of  vein  or  lode  claims  and  the  subdivision  of  placer  claims  into  smaller  quanti- 
ties than  one  hundred  and  sixty  acres,  together  with  the  cost  of  publication  of  notices, 
ehall  be  paid  by  the  applicants,  and  they  shall  be  at  liberty  to  obtain  the  saaio  at  the 
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most  reasonable  rates,  and  they  sliall  also  he  at  liberty  to  employ  any  United  Stotes 
deputy  surveyor  to  make  the  survey.  The  Commissioner  of  the  General  Land  Office 
shall  also  haVo  power  to  establish  the  maximum  charges  for  surveys  and  publication 
of  notices  under  this  act ;  and  in  case  of  excessive  charges  for  publication,  he  may  des- 
ignate any  newspaper  published  in  a  land  district  where  mines  are  situated  for  the 
publication  of  mining  notices  in  such  district,  and  fix  the  rates  to  be  charged  by  such 
paper;  and  to  the  end  that  the  Commissioner  may  be  fully  informed  upon  the  subject, 
each  applicant  shall  file  with  the  register  a  sworn  statement  of  all  charges  and  fees 
paid  by  said  applicant  for  "publication  and  surveys,  together  with  all  fees  and  money 
paid  the  register  and  receiver  of  the  land  office,  which  statement  shall  be  transmitted, 
with  the  other  papers  in  the  case,  to  the  Commissioner  of  the  General  Land  Office. 
The  fees  of  the  registers  and  receivers  shall  be  the  same  as  in  other  cases  for  similar 
services.  But  nothing  in  this  act  shall  be  construed  to  repeal,  impair,  or  in  any  way 
affect  the  provisions  of  the  "  Act  granting  to  A.  Sutro  the  right  of  way  and  other  priv- 
ileges to  aid  in  the  construction  of  a  draining  and  exploring  tunnel  to  the  Comstock  lode 
in  the  State  of  Nevada,"  approved  July  twenty-five,  eighteen  hundred  and  sixty-six. 
Provided,  That  nothing  in  this  act  shall  be  construed  to  enlarge  or  affect  the  rights  of 
either  party  in  regard  to  any  property  in  controversy  at  the  time  of  the  passage  of  the 
act  entitled  "  An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the  pub- 
lic lands,  and  for  other  purposes,"  approved  July  twenty-six,  eighteen  hundred  and 
sixty-six,  nor  shaU  this  affect  any  right  acquired  under  said  act. 

It  will  be  seen  that  this  bill  differs  somewliat  from  the  one  which  I 
had  the  honor  to  suggest  in  my  last  report.  In  some  respects  I  regard 
it  as  superior  to  that,  while  in  other  respects  there  is  still  room  for  dif- 
ference of  opinion.  At  all  events,  I  consider  it  the  wisest  and  most 
beneficent  measure  that  has  ever  been  proi)Osed  in  Congress  on  this 
subject :  and  if  it  becomes  a  law,  I  shall  hope  to  see  intelligent  men  in  all 
the  mining  communities  rally  in  its  favor,  give  it  a  fair  trial,  and  ac- 
knowledge its  great  value  and  importance.  One  thing  which  this  bill 
unfortunately  fails  to  do,  is  to  legalize  the  location  of  timber  a,nd  pas- 
ture tracts,  mill-sites,  etc.,  in  connection  with  mines  upon  the  public 
lands.  This  is  a  practice  which  has  grown  up  without  explicit  authority 
of  law  in  many  of  our  interior  districts.  It  is  founded  in  necessity. 
The  rigid  enforcement  of  the  law  as  it  now  stands,  with  regard  to  the 
timber  on  unsurveyed  public  lands,  would  almost  put  a  stop  to  mining 
operations  throughout  several  States  and  Territories ;  and  there  can  be 
no  doubt  that,  under  proper  restrictions,  the  protection  of  the  law  should 
be  extended  over  this  essential  auxiliary  part  of  mining  industry,  as 
much  as  over  the  immediate  operations  of  extracting  and  reducing  ore. 

With  regard  to  placer  mines,  the  biU  does  nothing  more  than  facili- 
tate the  acquirement  of  title  from  the  United  States,  by  simplifying  the 
steps  prescribed  to  the  applicant  for  a  patent,  and  by  fixing  the  status 
of  a  quartz  lode,  discovered  (as  many  a  quartz  lode  is  discovered)  on  a 
placer  claim. 

With  regard  to  lode  mines,  three  provisions  of  the  greatest  import- 
ance are  established.  In  the  first  place,  the  title  of  the  miner  to  the 
surface  of  his  claim  is  distinctly  declared.  This,  as  I  have  argued  in  a 
former  report,  is  really  involved  in  the  spirit  and  letter  of  the  present 
law,  which  grants  the  land  and  fixes  its  price  hy  tJie  acre  ;  but  courts 
and  juries  have  held  both  ways,  and  the  General  Land  Office  at  Wash- 
ington increased  the  doubt  and  confusion  by  patenting  the  same  land 
over  and  over  again  to  different  parties.  Before  long  we  shall  have,  I 
trust,  a  clear  and  explicit  law,  which  the  jury-box  cannot  defy,  and  the 
bench  and  the  bureau  cannot  manage  to  misunderstand. 

At  the  same  time,  rights  now  existing  are  fully  protected.  The 
proposed  law  is  unjust  to  no  one,  since  it  simply  declares  that  here- 
after certain  regulations  shall  be  observed  which  have  heretofore 
been  neglected.  For  a  score  of  years  the  United  States  has  per- 
mitted the  miners  on  the  public  lands  to  prescribe  their  own  rules  of 
title  and  occupancy ;  and  the  result  has  been  that,  one  after  another, 
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the  different  State  and  territorial  legislatures  have  been  obliged  to  step 
in  and  overrule  the  selfish,  lawless,  short-sighted,  absurd,  and  contra- 
dictory whims  called  district  mining  laws.  Sometimes,  as  in  the  case 
of  California,  true  principles  have  been  established  and  substantial  jus 
tice  secured ;  sometimes,  as  in  the  case  of  Kevada,  the  attemj)t  has  been 
a  failure.  Everywhere  the  lawyers  have  thriven,  and  both  miners  and 
capitalists  have  bitterly  suffered  from  this  state  of  things.  I  trust,  be- 
fore it  is  too  late,  the  matter  will  be  taken  in  hand  by  supreme  power, 
and  will  be  dealt  with  in  the  light  of  universal  experience. 

The  two  other  great  features  of  the  proposed  law  are  equally  con- 
cerned in  the  foregoing  remarks.  They  are,  the  provision  for  proper 
record  and  definition  of  claims,  and  the  provision  for  a  certain  amount 
of  work  annually  to  maintain  the  possessory  title.  It  is  amazing  that 
this  great  reform  has  not  been  effected  before  now.  The  investment  of 
capital  in  mining,  without  such  security  as  is  afforded  by  certain  title, 
is  a  farce  to  outsiders,  but  a  tragedy  to  the  parties  concerned.  Partic- 
ularly disastrous  hitherto  has  been  the  effect  of  the  reigning  confusion 
and  corruption  upon  mine-owners  of  moderate  means.  Eich  men  who 
owned  rich  mines  could  afford  to  defend  themselves  at  law,  and,  in 
many  cases,  to  fee  the  jury  as  well  as  the  counsel;  but  poor  men,  will- 
ing to  put  their  little  money  and  their  great  industry  and  energy  into 
the  actual  development  of  mines,  were  liable  to  become  the  victimis  of 
blackmailers  and  pirates. 

The  records  of  location  should  be  made  in  such  a  way  that  the  prop- 
erty can  be  found  again.  At  present  there  is  often  nothing  on  the 
record  but  a  date  and  a  name.  The  essential  point — identification  of 
the  lode — is  dependent  on  the  evidence  of  those  who  choose  to  "  recog- 
nize," out  of  a  thousand  holes  in  the  ground,  the  particular  one  which 
bears,  or  once  bore,  the  name  on  the  record. 

Eecords  should  be  kept  in  suitable  books,  in  suitable  buildings  and 
under  the  care  of  responsible  officers.  At  present,  the  titles  to  prop- 
erty worth  millions  of  dollars  are  to  be  found  in  loose  sheets,  pocket- 
books,  greasy,  singed,  torn  and  illegible  old  ledgers,  or  what  not,  kick- 
ing about  miners'  cabins,  groceries,  or  bar-rooms.  The  recorders  are  not 
responsible,  except  to  "  Judge  Lynch  " ;  and  he  only  interferes  when  his 
friends  are  wronged.  For  the  Eastern  or  foreign  capitalist  there  is  too 
frequently  neither  security  nor  justice. 

Again,  and  above  all,  the  conditions  on  which  a  possessory  claim  is 
held  ought  not  to  be  left  entirely  to  the  inhabitants  of  a  mining  district. 
The  proposition  is  laughable  when  one  considers  what  it  involves.  The 
individuals  who  clairn.  something  that  belongs  to  the  people  of  the 
United  States  are  to  fix  the  conditions  on  which  the  TJnited  States  shall 
recognize  their  claim !  No  wonder  that  the  local  regulations  of  new  dis- 
tricts are  so  drawn  as  to  favor  the  worst  kind  of  speculation — specula- 
tion without  capital.  Thousands  of  feet  of  mining  claims  are  seized  and 
held  for  sale,  without  being  worked,  and  honest  industry  is  thus  stran- 
gled in  its  cradle. 

I  hold  that  the  mineral  deposits  on  the  public  lands  are  the  property 
of  all  the  people  of  this  country;  that  the  people,  with  wise  liberality, 
have  declared  them  free  to  the  miner  -,  and  that  any  man  who  claims  to 
own  a  mine  which  he  has  not  bought  and  is  not  working,  is  interfering 
with  that  freedom  of  mining  which  the  people  have  decreed. 

Many  districts  are  now  languishing,  with  paralyzed  industry,  because 
all  the  ground  has  been  covered  with  wild-cat  locations,  so  that,  if  any 
one  opens  a  mine,  and  by  good  luck  and  hard  work  makes  it  pay  a 
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profit,  some  claimant  is  sure  to  start  up,  with  documents  and  witnesses, 
to  sliow  that  the  present  "  Golconda"  is  the  same  as  the  ancient "  Mary 
Ann,"  wLich  he  located  once  on  a  time  and  then  abandoned,  or  which 
he  bought  from  the  original  locator  and  abandoner,  when  the  latter  was 
"  dead  broke,"  and  wanted  to  get  to  the  States.  This  bill,  if  it  becomes 
a  law,  will  put  an  end  to  such  mockery  of  mining  within  a  year  from  its 
passage.  It  is  not,  indeed,  to  be  expected  that  much  actual  development 
would  be  accomplished  directly  by  requiring  twenty-five  dollars'  worth 
of  work  every  year  on  a  claim;  but  it  would  no  longer  be  possible  Sor 
speculative  but  impecunious  individuals  to  hold  thousands  of  "  feet"  of 
mining  property,  without  doing  any  work  upon  them.  The  door  would 
be  opened  to  honest  industry,  and  slammed  in  the  face  of  greedy  idle- 
ness and  fraud. 

But  it  will  be  said  that  many  of  our  mining  districts  have  properly 
regulated  these  matters  already,  providing  for  due  safety  of  titles,  and 
requiring  a  certain  amount  of  work  to  maintain  the  ownership  of  claims. 
This  is  true ;  and  it  is  but  right  that  all  the  districts  shall  be  forced  to  do 
what  these  have  done.  The  citizens  of  the  United  States  or  the  capi- 
tahsts  of  Europe,  investing  money  in  our  mines,  should  be  as  much 
protected  in  one  county  or  district  as  in  another.  What  do  they  know 
of  the  differences  of  local  regulations,  which  do  not  exist  in  any  law- 
book or  official  record  whatever,  and  which  may  be  changed  at  any  time 
by  a  mass-meeting  of  interested  parties  ? 

But  it  may  be  said,  further,  that  no  universal  rule  could  be  devised 
to  cover  the  points  named.  This  I  doubt.  If  it  is  true  at  all,  it  is  true 
with  regard  to  the  amount  of  work  required  to  hold  a  claim.  The 
amount  which  would  seem  reasonable  in  one  district  might,  it  is  said, 
prove  burdensome  in  another.  I  think  the  amount  need  be  little  more 
than  nominal  5  and  the  alternative  of  paying  a  small  sum  in  lieu  of  the 
work  would  relieve  the  case  from  possible  hardship.  It  is  not  the 
amount  of  work  or  money;  it  is  the  vigorous  requirement  of  something, 
that  I  consider  necessary.  Let  the  United  States  at  least  declare  that 
a  claim  is  forfeited  by  total  abandonment  for  one  year.  This  was 
declared,  some  two  or  three  years  ago,  on  grounds  of  common  sense  and 
public  policy,  by  Judge  Beatty,  at  Austin,  Nevada ;  and  that  decision 
seemed  to  me  profoundly  wise  and  immensely  important.  But  the 
Supreme  Court  of  Kevada  has  since  reversed  it ;  and  the  rights  of  the 
United  States  and  of  enterprising  industry  are  again  at  the  mercy  of 
blackmailers,  quartz  pirates,  and  wild-cat  operators. 

By  Senator  Stewart's  bill,  the  mining  lands  would  be  put,  so  far  as 
the  nature  of  the  case  permits,  in  the  same  category  as  the  agricultural 
lands  of  the  public  domain.  The  Government  says  to  both  farmer  and 
miner  :  "Occupy  and  use,  and  you  may  possess."  But  the  miner,  in  con- 
sideration of  the  peculiar  risk  and  hardship  of  his  undertaking,  is  the 
more  favored  of  the  two.  IsTo  limit  is  set  to  the  amount  he  may  occupy, 
use,  and  either  hold  in  perpetual  possessory  title,  or  acquired  as  the 
privileged  purchaser  at  a  fixed,  low  price.  It  is  only  demanded  of  him 
that  he  shall  declare  his  claims  distinctly,  not  take  so  much  in  any  one 
place  as  to  exclude  others  entirely,  and  not  defeat  the  object  of  all  the 
mining  laws  by  abandoning  his  work  while  still  claiming  the  exclusive 
privileges  attendant  upon  bona-fide  work,  and  upon  nothing  else.  With 
the  liberal  grants  made  to  him,  he  ought  to  be  satisfied.  If  he  is  really 
a  miner,  he  will  be  satisfied.  If  he  is  merely  a  broken-down  speculator, 
who  calls  himself  a  miner,  but  whose  real  business  is  to  locate,  or  buy, 
hold,  "  stock,"  and  sell,  paper  mines,  he  will  probably  grumble,  because 
under  this  law  his  j)rofits  may  be  curtailed. 
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Doubtless  some  minor  points  in  tlie  bill  would  be  found  to  require  mod- 
ification to  insure  its  smooth  working.  Those  may  be  left  to  the  indica- 
tions of  future  experience.  In  its  main  features  it  is  an  eminently  wise 
and  salutary  measure.*  Senator  Stewart  has  displayed  both  courage  and 
judgment  in  its  preparation,  and  has  given  new  proof  of  intelligent, 
earnest  devotion  to  the  true  interests  of  the  mining  industry. 

*  Since  the  above  remarks  were  written  this  bill  has  failed,  for  want  of  time,  in  the 
Forty-first  Congress,  and  has  been  introduced  anew  in  the  Forty-second.  I  trust  it 
may  receive  prompt  and  favorable  action.  The  evils  which  it  is  calculated  to  remove 
are  the  most  pernicious  of  all  which  beset  the  business  of  mining  west  of  the  Missouri 
Kiver. 
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CHAPTER   XIX. 

THE  GEOGEAPHIOAL  DISTEIBUTION  OF  MINING  DISTEICTS. 

Professor  W.  P.  Blake,  in  a  note  to  Lis  Catalogue  of  California 
Minerals,  pointed  out  that  the  mining  districts  of  the  Pacific  slope  are 
arranged  in  parallel  zones,  following  the  prevailing  direction  of  the 
mountain  ranges.  This  interesting  generalization  has  been  more  fully 
illustrated  and  connected  with  the  geological  history  of  the  country  by 
Mr.  Clarence  King,  who  sums  up  the  observed  x^henomena  as  follows : 

The  Pacific  coast  ranges  upon  the  west  carry  quicksilver,  tin,  and  chromic  iron 
The  next  belt  is  that  of  the  Sierra  Nevada  and  Oregon  Cascades,  which,  upon  their  west 
slope,  bear  two  zones,  a  foot-hill  chain  of  copper  mines,  and  a  middle  line  of  gold 
deposits.  These  gold  veins  and  the  resultant  placer  mines  extend  far  into  Alaska, 
characterized  by  the  occurrence  of  gold  in  quartz,  by  a  small  amount  of  that  metal 
which  is  entangled  in  iron  sulphurets,  and  by  occupying  splits  in  the  upturned  meta- 
morphic  strata  of  the  Jurassic  age.  Lying  to  the  east  of  this  zone,  along  the  cast  base 
of  the  Sierras,  and  stretching  southward  into  Mexico,  is  a  chain  of  silver  mines,  con- 
taining comparatively  little  base  metal,  and  frequently  included  in  volcanic  rocks. 
Through  Middle  Mexico,  Arizona,  Middle  Nevada,  and  Central  Idaho  is  another  line  of 
silver  mines,  mineralized  with  complicated  association  of  the  base  metals,  and  more 
often  occurring  in  older  rocks.  Through  New  Mexico,  Utah,  and  Western  Montana  lies 
another  zone  of  argentiferous  galena  lodes.  To  the  east,  again,  the  New  Mexico, 
Colorado,  Wyoming,  and  Montana  gold  belt  is  an  extremely  well-defined  and  con- 
tinuous chain  of  deposits. 

These  seven  longitudinal  zones  or  chains  of  mineral  deposits  must  not, 
in  my  opinion,  be  held  to  constitute  a  complete  classification.  The  belts 
of  the  Coast  Eange  and  the  west  slope  of  the  Sierra  are  well-defined,  both 
geologically  and  topographically ;  but  it  is  not  so  easy  to  separate  into 
distinct  groups  the  occurrences  of  gold  and  silver  east  of  the  Sierra.  For 
instance,  the  gold  of  Eastern  Oregon,  Idaho,  and  Western  Montana,  to- 
gether with  such  occurrences  in  Nevada  as  those  of  the  Silver  Peak  and 
New  Pass  districts,  and  numerous  instances  of  sporadic  occurrence  of 
particular  ores  of  silver  or  argentiferous  base  metals,  cannot  be  brought 
within  the  classification  above  given.  Either  more  zones  must  be  recog- 
nized, or  a  greater  mineralogical  variety  must  be  acknowledged  in  those 
already  laid  down.  The  latter  alternative  is,  I  think,  the  more  reasonable. 
According  to  the  principles  set  forth  in  a  discussion  of  mineral  deposits 
in  my  last  report,  it  aj^pears  evident  that  the  agencies  which  affect  the 
general  constitution  of  geological  formations  are  far  wider  in  their  ope- 
ration than  those  which  cause  the  formation  of  fissures ;  and  that  the 
causes  influencing  the  filling  of  fissures  are  still  more  local  in  their 
peculiarities  than  those  which  form  the  fissures  themselves.  Thus,  of 
the  area  covered  by  rocks  of  a  given  epoch,  more  or  less  uniform  in 
lithological  character,  only  a  small  portion  may  have  been  exposed  to 
conditions  allowing  deposits  of  useful  minerals,  even  when  such  deposits 
are  contemporaneous,  as  in  the  case  of  coal.  Still  more  limited  is  the 
field  for  the  formation  of  fissures ;  but  it  must  be  freely  confessed  that 
in  the  case  before  us,  the  corrugation  of  half  the  continent  into  parallel 
mountain  ranges  offers  good  grounds  for  the  expectation  of  vast  longi- 
tudinal systems  of  fissures.  When  we  come  to  consider  the  filling  of 
these  fissures,  however,  it  is  eviden+^^  that  the  mineralogical  character  of 
the  vein-material  must  vary,  to  some  extent,  as  to  the  gangue,  but  to  a 
still  greate^r  extent  as  to  the  nature  of  the  ores.  Even  single  mines,  in 
the  course  of  extensive  exploitation,  have  produced  ores  differing  as 
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mdely  as  do  those  of  tlie  different  zones  enumerated  by  Mr.  King, 
am,  in  fact,  strongly  inclined  to  consider  freedom  from  base  metals,  for 
instance,  a  peculiarity  due  in  many  cases  to  secondary  processes,  and 
not  to  be  relied  upon  as  characteristic  for  single  veins  even,  to  say 
nothing  of  whole  groups,  districts,  and  continental  zones. 

Nevertheless,  the  generalizations  of  Professor  Blake  and  Mr.  King  on 
this  subject  are  highly  interesting  and  valuable.  The  criticism  here 
made  is  not  in  opposition  to  their  views  so  much  as  in  qualification  of  a 
possible  rash  application  on  the  part  of  the  general  public.  The  zonal 
parallelism  does  exist,  though  in  a  somewhat  irregular  way ;  and  it  is 
clearly  referable,  as  these  writers  have  shown,  to  the  structural  features 
of  the  country,  the  leading  feature  of  which  is  the  longitudinal  trend  of 
the  mountain  ranges. 

•  Subordinate  to  this  trend  (or,  more  strictly,  resulting  from  the  same 
causes  as  produced  it)  appear  the  predominant  longitudinal  strike  of  the 
great  outcrops  of  sedimentary  rocks,  the  longitudinal  axes  of  granite 
outbursts,  and,  finally,  the  longitudinal  vents  of  lava  overflows  and  the 
arrangement  of  volcanoes  in  similar  lines.  It  is  evident  that  in  crossing 
the  country  from  east  to  west  we  traverse  a  series  of  dififerent  formations, 
w^hile,  by  following  routes  parallel  with  the  main  mountain  ranges,  we 
travel  upon  the  continuous  outcrops  of  the  same  general  age. 

Mr.  King  distinguishes  in  the  history  of  the  entire  Cordillera  two 
periods  of  disturbance  which  have  been  accompanied  by  the  rending  of 
mountain  chains  and  the  ejection  of  igneous  rocks.  Such  periods  would 
afford  the  conditions  of  solfataric  action,  thermal  springs,  and  the  gen- 
eration of  acid  gases  and  metallic  sublimates  and  solutions,  and  thus 
favor  the  formation  of  metalliferous  deposits.  The  first  of  these  periods, 
he  says,  culminated  in  the  Jurassic,  produced  over  the  entire  system  a 
profound  disturbance,  and  is,  in  all  probability,  the  dating  point  of  a 
large  class  of  lodes.  To  the  second,  or  tertiary  period,  he  assigns  the 
mineral  veins  which  traverse  the  early  volcanic  rocks. 

The  expression  "culminated  in  the  Jurassic,"  merely  refers,  no  doubt, 
to  the  fact  that  the  cretaceous  strata  of  California  repose  unconformably 
upon  the  upturned  and  metamorphosed  Jurassic  slates,  having  been 
themselves  neither  tilted  nor  highly  metamorphosed.  Perhaps  it  is  well 
to  remember,  however,  that  the  cretaceous  is  a  v^^eak  point  in  the  Cali- 
fornia series,  at  least,  as  determined  by  leading  fossils ;  and  perhaps  the 
results  of  more  complete  stratigraphical  surveys  will  indicate  that  there 
are  gaps  of  no  little  significance,  dynamically  and  chronologically,  in 
this  part  of  the  geological  record.  At  all  events,  the  period  of  the  folding 
of  the  Sierra  Nevada  (presumably  that  of  the  formation  of  many  metal- 
liferous deposits)  was  in  some  sense  post- Jurassic,  rather  than  Jurassic; 
and  probably  this  is  the  meaning  of  Mr.  King,  who  speaks  of  it  in  an- 
other passage  as  "  late  Jurassic." 

The  lodes  which  are  referred  to  this  period  are  of  two  types :  first,  those 
wholly  inclosed  in  the  granites,  the  outburst  of  which  accompanied  the 
upheaval  of  the  earlier  stratified  group,  or  in  the  metainorphosed  Jurassic 
and  sub- Jurassic  strata ;  secondly,  those  which  occupy  planes  of  strati- 
fication or  jointure,  thus  following  in  general  the  dip  and  strike  of  the 
country  rock,  while  they  present  in  other  respects  the  indications  of  fis- 
sure veins.  The  veins  of  the  Reese  Eiver  granite  are  examples  of  the 
first  type ;  many  gold  veins  of  California,  the  Humboldt  mines,  etc.,  are 
given  as  illustrations  of  the  second.  The  White  Pine  district,  the  min- 
eral deposits  of  which  are  said  to  be  inclosed  conformably  between  strata 
of  Devonian  limestone,  is  declared  to  be  "a  prominent  example  of  the 
groups  comprised  wholly  within  the  ancient  rocks." 
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Wc  have  hitherto  supposed  the  strata  immediately  overlying  the  argen- 
tiferous limestone  at  White  Pine  to  be  deep-water  Carboniferous ;  but 
their  Devonian  character  seems  to  be  demonstrated  in  the  geological 
chapter  on  that  subject  by  Mr.  Arnold  Hague,  quoted  elsewhere  in  this 
volume.  More  practically  important  is  the  assignment  of  these  deposits 
to  the  earlier  period  of  geological  disturbance.  Mr.  King  api)ears  here 
to  include  in  one  group  all  the  White  Pine  deposits,  the  "  Base  Eange  " 
as  well  as  "Treasury  Hill ; "  yet  the  striking  distinction  in  mineralogical 
character  is  worthy  of  regard.  The  deposits  of  Treasure  Hill  are  nota- 
bly free  from  base  metals ;  and  it  seems  to  me  that  in  their  present  form 
they  must  be  due  to  a  secondary  action,  which  has  concentrated  and 
recombined  the  metallic  elements  of  older  deposits.  It  should  be  added,, 
however,  that  although  the  chlorides  of  Treasure  Hill  are  as  pure  as 
those  of  Lander  Hill,  they  do  not  appear,  like  the  latter,  to  yield  in  depth 
to  such  silver  ores  as  characterize  the  fissure-veins  of  Reese  liiver  dis- 
trict— ruby  silver,  for  instance.  JSTor  are  they  fissure-veins,  so  far  as  we 
can  now  decide. 

To  the  Tertiary  period  of  orographical  disturbance  are  referred  the 
volcanic  overflows  and  the  veins  wholly  or  partly  inclosed  in  volcanic 
rocks.  Under  this  head  Mr.  King  classes  many  important  veins  of 
Mexico,  several  of  those  which  border  the  Colorado  Eiver,  in  the  United 
States,  and,  in  general,  that  zone  which  lies  along  the  eastern  base  of 
the  Sierra  Nevada.  The  Comstock  lode  is  adduced  as  the  most  promi- 
nent example  of  this  tyi^e,  and  the  Owyhee  district  in  Idaho  is  also 
referred  to  it,  because,  although  in  granite,  it  presents  ^  series  of  vol- 
canic dikes  which  ax3pear  to  prove,  by  the  manner  of  their  intersections 
with  the  quartz  lodes,  that  the  latter  are  of  Tertiary  origin.  It  will  be 
seen  that  although  the  extent  and  number  of  the  deposits  of  this  class 
are  inferior  to  those  of  the  earlier  period,  they  include  some  of  the  most 
brilliant  instances  in  the  history  of  mining.  As  Mr.  King,  however, 
points  out,  many  of  the  veins  which  are  wholly  inclosed  in  the  older 
rocks  may  nevertheless  be  due  to  this  later  period  of  disturbance.  Ifor 
does  he  ignore  the  bearing  of  this  thought  on  his  determination  of  the 
earlier  period  as  Jurassic.  He  confesses  that  in  more  recent  strata, 
formed  from  debris  of  Jurassic  rocks,  ore-bearing  pebbles  have  not  been 
found;  but  he  regards  this  fact  as  a  piece  of  negative  evidence  merely. 

The  distribution  of  mineral  deposits  east  of  the  Eocky  Mountains 
follows  somewhat  different  laws.  Here  we  have  but  one  longitudinal 
range — that  of  the  Alleghanies,  which  is  accompanied  by  a  gold-bearing 
zone  of  irregular  extent  and  value.  In  the  Southern  States  the  strata 
flanking  this  range  present  a  remarkable  variety  of  mineral  deposits. 
On  the  eastern  slope  of  the  Eocky  Mountains,  again,  occurs  what  may 
perhaps  be  denominated  a  zone  or  longitudinal  series  of  coal-fields. 
But  between  these  mountain  boundaries  the  geological  formations  of 
the  country  cluster,  as  it  were,  around  centers  or  basins.  We  have 
such  a  group  in  Michigan,  another  in  the  Middle  States,  and  a  third  in 
the  Southwest. 

The  deposits  of  the  different  metals,  ores,  and  useful  minerals,  in  the 
country  east  of  the  Eocky  Mountains,  vary  widely  in  age.  The  ores  of 
gold,  copper,  and  iron,  in  the  pre-Silurian  schists  of  the  South ;  the 
galena  and  cobalt  ores  of  the  Southwest,  and  the  copiier  ores  of  Lake 
Superior,  in  the  lower  Silurian  rocks;  the  argillaceous  iron  ores  of 
ISew  York,  and  other  States  west  of  New  York,  in  the  Upper  Silurian, 
and  the  salines  of  the  ^ame  group;  the  bitumen,  salt,  coal  and  iron  ores 
of  the  Sub-carboniferous;  the  coal  and  iron  of  the  Carboniferous; 
the  coal,  copper,  and  barytes  of  the  Triassic ;  the  lignites  of  the  Cre- 
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taceous,  and  the  fossil  phosphates  of  the  Tertiary  period,  are  instances 
which  may  serve  to  show  how  great  is  this  variety.  It  is  not  within 
the  province  of  this  report  to  discuss  the  mineral  deposits  of  the 
Mississippi  Basin,  the  Appalachian  Chain,  or  the  Atlantic  Coast.  I 
shall  content  myself  with  brief  mention  of  two  points.  The  lirst  is  the 
greater  relative  age  of  the  metalliferous  deposits  as  compared  with  those 
of  the  inland  basin  and  the  Pacific  slope.  On  this  side  the  period  of 
greatest  activity  in  such  formations  was  over  before  it  began  in  the 
West.  The  great  gold  and  silver  deposits  beyond  the  Eochy  Mountains 
appear  to  be  post-Devonian,  post-Jurassic,  and  even  Tertiary  in  their 
origin.  The  vast  volcanic  activity  which  affected  so  wide  an  area  in 
California,  Oregon,  Washington,  Idaho,  and  Nevada,  is  not  represented 
in  the  East. 

The  other  point  is  the  peculiar  relative  position  of  our  coal  and  iron 
deposits.  This  was  eloquently  described  by  Mr.  Abram  Hewitt,  United 
States  Commissioner  to  the  Paris  Exposition,  in  his  admirable  review 
of  the  iron  and  steel  industry  of  the  v/orld.  I  cannot  do  better  than 
quote  his  forcible  words: 

The  position  of  the  Coal-Measures  of  the  United  States  suggests  the  idea  of  a  gigantic 
howl  filled  with  treasure,  the  outer  rim  of  which  skirts  along  the  Atlantic  to  the  Gulf 
of  Mexico,  and  thence,  returning  hy  the  plains  which  lie  at  the  eastern  base  of  the 
Eocky  Mountains,  passes  by  the  great  lakes  to  the  place  of  beginning,  on  the  borders 
of  Pennsylvania  and  New  York.  The  rim  of  the  basin  is  filled  with  eshaustless  stores 
of  iron  ore  of  every  variety,  and  of  the  best  quality.  In  seeking  the  natural  channels 
of  water  communication,  whether  on  the  north,  east,  south,  or  west,  the  coal  must  cut  this 
metalliferous  rim^  and,  in  its  turn,  the  iron  ore  may  be  carried  back  to  the  coal,  to  be 
used  in  conjunction  with  the  carboniferous  ores,  which  are  quite  as  abundant  in  the 
United  States  as  they  are  in  England,  but  hitherto  have  been  left  unwrouglit,  in  con- 
sequence of  the  cheaper  rate  of  prochring  the  richer  ores  from  the  rim  of  the  basin. 
Along  the  Atlantic  slope,  in  the  highland  range,  from  the  borders  of  the  Hudson  River 
to  the  State  of  Georgia,  a  distance  of  one  thousand  miles,  is  found  the  great  magnetic 
range,  traversing  seven  entire  States  in  its  length  and  course.  Parallel  with  this,  in 
the  great  limestone  valley  which  lies  along  the  margin  of  the  coal-field,  are  the  brown 
hematites,  in  such  quantities  at  some  points,  especially  in  Virginia,  Tennessee,  and 
Alabama,  as  to  fairly  stagger  the  imagination.  And,  finally,  in  the  coal  basin  is  a 
stratum  of  red  fossiliferous  ore,  beginning  in  a  comparatively  thin  seam  in  the  State 
of  New  York,  and  terminating  in  the  State  of  Alabama  in  a  bed  15  feet  in  thickness, 
over  which  the  horseman  may  ride  for  more  than  one  hundred  miles.  Beneath  this  bed, 
but  still  above  water-level,  are  to  be  found  the  coal-seams,  exj)osed  uj)on  mountain  sides, 
whose  flanks  are  covered  with  magnificent  timber,  available  either  for  mining  purposes 
or  the  manufacture  of  charcoal  iron.  Passing  westward,  in  Arkansas  and  Missouri,  is 
reached  that  wonderful  range  of  red  oxide  of  iron,  which,  in  mountains  rising  hundreds 
of  feet  above  the  surface,  or  in  beds  beneath  the  soil,  culminates  at  Lake  Superior  in 
deposits  of  ore  which  excite  the  wonder  of  all  beholders;  and  returning  thence  to  the 
Atlantic  slope,  in  the  Adirondacks  of  New  York,  is  a  vast,  undeveloped  region,  watered 
by  rivers  whose  beds  are  of  iron,  and  traversed  by  mountains  whose  foundations  are 
laid  upon  the  same  material.  In  and  among  the  coal-beds  themselves  are  found 
scattered  deposits  of  hematite  and  fossiliferous  ores,  which,  by  their  proximity  to  the 
coal,  have  inaugurated  the  iron  industry  of  our  day.  Upon  these  vast  treasures  the 
world  may  draw  for  its  supply  for  centuries  to  come ;  and  with  these  the  inquirer  may 
rest  contented,  Avithout  further  question— for  all  the  coal  of  the  rest  of  the  world  might 
be  deposited  within  this  iron  rim,  and  its  square  miles  w^ould  not  occupy  one-quarter 
of  the  coal  area  of  the  United  States. 

This  vivid  description  rests  upon  a  geographical  rather  than  a  geolog- 
ical grouping.  But  it  is  none  the  less  intimately  connected  with  the 
underlying  geological  facts.  Its  strongest  application  is,  however, 
economical.  If  any  material  thing  may  stand  as  the  type  of  force,  it  is 
coal,  the  deposits  of  which  may  well  be  called  vast  storehouses  of  power — 
the  product  of  solar  activity  through  uncounted  years — laid  up  for  the 
use  of  man ;  and  iron,  on  the  other  hand,  may  symbolize  the  inert,  dead  mat- 
ter, awaiting  the  touch  of  power  to  wake  it  into  efficient  life.  These  are 
prime  elements  in  our  universe  of  industry.     Take  them  away  and  our 
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I)resent  civilization  is  annihilated.  Put  them  together  in  the  hand  of 
an  intelligent  and  mighty  nation,  and  that  nation  could  recall  the  world 
from  the  chaos  of  barbarism.  But  they  need  each  other,  and  it  is  in  the 
wonderful  combination  of  both,  as  well  as  the  exhaustless  abundance  of 
each,  that  America  finds  sure  promise  of  enduring  power. 

Thus  East  and  West  bear  witness  of  our  great  inheritance  of  natural 
wealth.  Every  period  of  geological  change  has  been  laid  under  contri- 
bution to  endow  with  rich  legacies  some  portion  of  our  land.  Our  terri- 
tory epitomizes  the  processes  of  all  time,  and  their  useful  results  to  man. 
Divided,  yet  in  a  stronger  sense  united,  by  mountain  chains  and  mighty 
rivers,  our  diversified  mineral  resources  may  figuratively  represent,  as  I 
firmly  believe  they  will  literally  help  to  secure  and  maintain  our  charac- 
teristic national  life,  a  vast  community  of  communities,  incapable  alike 
of  dissolution  and  of  centralization ;  one,  by  mutual  needs  and  affections, 
as  the  continent  is  one ;  many,  by  multiform  industries  and  forms  of  life, 
as  the  members  of  the  continent  are  many. 
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CHAPTER    XX. 

THE  OEIGIN  OF  GOLD  NUGGETS  AND  GOLD  DUST. 

The  following  article,  from  the  pen  of  Mr.  Andrew  Murray,  F.  L.  S., 
which  appeared  in  1870  in  the  London  Scientific  Opinion,  co]*roborate8 
forcibly  the  suggestions  and  opinions  advanced  in  my  last  report  (chap- 
ter Ixi,  page  449)  upon  the  same  subject.  It  is  to  be  hoped  that  a  hy- 
pothesis so  highly  probable  as  that  of  the  solution,  precipitation,  and 
aggregation  of  gold  in  placers  may  be  subjected  to  the  test  of  careful 
experiments  and  comparisons : 

The  origin  of  gold  nuggets  and  gold  dust  is  not  so  simple  or  clear  as  at  first  sigM  it 
appears  to  be.  The  natural  explanation  of  the  production  of  gold  dust  is,  that  it  is  the 
golden  portion  of  the  dehris  of  rocks,  which  have  originally  had  gold  disseminated 
through  them.  As  the  wear  and  tear  of  ages  has  crumbled  into  dust  mountains  so 
com]50sed,  part  of  the  dust  becomes  sand,  or  quartz,  or  whatever  else  the  basis  of  the 
rock  may  be,  and  the  other  j)art  is  the  liberated  gold,  from  which  the  quartz  has  been 
rubbed  away ;  and  if  we  accept  this  as  the  explanation  of  the  production  of  gold  dust, 
the  same  hypothesis  should  explain  that  of  gold  nuggets,  which  are  found  associated 
with  it.  But  there  are  various  circumstances  which  it  is  difficult  to  reconcile  with 
this  theory.  One  of  these  is  the  occurrence  in  the  drift  of  nuggets  of  a  larger  size  and 
less  intermixed  with  foreign  substances  than  have  yet  been  discovered  in  any  quartz 
reef;  as  most  people  are  aware,  the  gold  in  reefs  is  usually  disseminated  in  particles 
and  strings  through  the  quartz-veins  or  rock,  instead  of  lying  in  pockets  or  masses. 
Another  still  more  remarkable  fact,  applicable  both  to  gold  dust  and  gold  nuggets,  is 
that  alluvial  gold  is  generally  of  a  higher  standard  than  that  obtained  from  the  reefs. 
It  is  needless  to  say  that  if  it  is  merely  the  gold  washed  or  crumbled  out  of  these  reefs, 
it  ought  to  be  of  identically  the  same  standard  and  quality.  Another  objection  to  the 
dust  being  merely  the  degraded  particles  released  from  the  rock,  is  the  size  of  the  par- 
ticles— not  nuggets,  but  particles  of  dust.  Gold  being  so  much  softer  than  quartz,  its 
particles,  after  being  subjected  to  the  same  degree  of  attrition,  ought  to  be  vastly 
smaller.  Although  of  greater  toughness  than  quartz,  and  i^ossessed  of  ductility  and 
tenacity,  which  quartz  wholly  wants,  it  is  very  soft,  and,  under  the  influence  of  the 
attrition  from  running  water  and  its  accompaniments,  ought  to  be  pounded  and  torn 
into  the  minutest  fragments  ;  but  this  is  not  so.  There  is,  moreover,  a  marked  differ- 
ence in  the  appearance  of  the  gold  dust  from  different  cl^ifts  in  different  countries.  In 
some  it  is  like  dust  or  sand,  in  others  it  is  like  scales.  If  subjected  to  the  same  influ- 
ences in  all,  there  seems  no  reason  why  the  same  shape  should  not  obtain  in  all  cases. 

These  peculiarities  would  suggest  that  some  other  influence  than  mere  degradation 
of  gold-charged  rocks  has  been  the  agent  in  producing  gold  dust;  but  in  any  and 
every  view,  we  think  it  cannot  be  disputed  that  degradation  must  have  had  some 
share  in  the  work.  It  is  plain  that  if  a  gold-charged  rock  is  reduced  to  gravel,  sand, 
or  powder,  particles  of  gold,  of  some  size  or  other,  or  gold  in  some  shape  or  other,  must 
form  part  of  the  debris.  These  gold  remnants  should  be  found  in  greater  quantity, 
and  in  greater  size,  the  nearer  they  lie  to  the  source  from  which  they  were  drawn,  and 
this  we  believe  also  to  be  the  case.  The  general  similarity  between  gold-producing 
districts,  by  which  a  Californian  miner  could  detect  a  likely  spot  for  gold  in  Australia 
or  Kildonan,  probably  depends  rather  on  the  character  of  the  mountains  out  of  which 
the  gold  has  come  than  on  the  mode  of  j)roduction  of  the  manufactiu'ed  dust,  if  wo 
may  call  it  so.  We  imagine  that  the  truth  will  be  found  to  bo  that  the  residt  is  refer- 
able to  two  causes,  only  one  of  which  may  in  some  cases  have  been  present,  in  others, 
both.  The  first,  the  ordinary  process  of  degradation  and  grinding  the  rocks  to  frag- 
ments ;  the  other,  as  suggested  by  Mr.  Selwyu,  the  government  geologist  of  Victoria, 
that  gold  has  also  been  taken  up  in  solution  by  the  water  i^ermeating  the  gold-bearing 
rocks,  and  that  in  passing  through  the  drift,  in  which  minute  jiarticles  of  gold  lay,  it 
has,  from  some  cause,  become  decomposed,  aud  the  gold  held  in  solution  been  precipi- 
tated and  deposited  around  the  most  congenial  nuclei  xn-csented  to  it,  which  would  un- 
doubtedly gciierally  be  the  particles  or  pieces  of  reef-gold,  or  any  other  motallic  sub- 
stances for  which  it  had  an  affinity. 

We  find  an  interesting  paper  on  this  subject  in  tho  Transactions  of  the  Royal  Soci- 
ety of  Victoria,  1867,  by  Mr.  C.  Wilkinson,  in  which  he  mentions  some  facts  bearing  on 
the  subject.  It  appears  that  Mr.  Daintree,  formerly  of  the  geological  survey  of  Victo- 
ria, had  on  one  occasion  prepared  for  i^hotographic  uses  a  solution  of  chloride  of  gold, 
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leaving  in  it  a  small  piece  of  metallic  gold  niKlissolved.  Accidentally,  some  extra- 
neous suljstaucc,  supposed  to  be  a  piece  ol'  cork,  liad  fallen  into  the  solution,  decompos- 
ing it,  and  causing  the  gold  to  precipitate,  AvLiich  made  a  deposit  in  the  metallic  s.tate, 
as  in  the  electro-xilatiug  process,  around  tlie  small  piece  of  imdissolved  gold,  increas- 
ing it  in  size  to  two  or  three  times  its  original  dimensions.  Considering  this  accidental 
experiment  of  Mr.  Daintree's  as  in  some  measure  supi^orting  Mr.  Selwyn's  theory,  Mr. 
Wilkinson  followed  it  up  by  a  few  simple  experiments  in  the  same  direction,  which  he 
details  in  his  paper.  In  his  experiments  a  small  chip  of  wood  was  generally  used  as 
the  decomposiug  agent.  In  one  instance  he  used  a  piece  of  leather.  All  through  the 
wood  and  leather  gold  was  disseminated  in  fine  particles,  and,  when  cut  through,  the 
characteristic  metallic  luster  was  highly  reflected.  From  various  experiments  it 
■would  appear  that  organic  matter  is  the  necessary  chemical  agent  for  decomposing  a 
solution  of  the  chloride  of  gold  in  order  to  precipitate  the  gold  as  a  coherent  coating 
around  a  nucleus ;  and  that,  so  far  as  Mr.  Wilkinson  had  yet  tried,  iron,  copper,  and 
arsenical  pyrites,  galena,  antimony,  molybdenite,  blende,  wolfram,  and  metallic  gold 
constitute  essentially  favorable  nuclei  to  determine  this  chemical  reaction.  It  is  to  be 
observed,  too,  that  organic  substances,  such  as  fragments  of  wood,  roots  of  trees,  etc., 
occur  abundantly  in  the  gold  drifts  of  Australia.  If  water  holding  gold  in  solution 
circulates  through  the  rocks  and  drifts,  all  the  conditions  necessary  for  the  production 
of  gold  dust  and  nuggets  by  deposit  are  present.  Does  the  water  so  circulating  now 
hold  gold  in  solution  ? 

One  would  think  it  would  not  be  difficult  for  a  chemist  in  Australia  or  California  to 
determine  the  fact  by  direct  experiment,  but  it  does  not  appear  that  it  has  ever  been 
tried.  Mr.  C.  Wilkinson,  however,  quotes  facts  which  lend  probability  to  the  view 
that  when  the  trial  is  made  the  question  will  be  solved  in  the  affirmative.  In  testing 
a  solid  mass  of  iron  pyrites  Mr.  Daintree  found  gold  throughout.  The  mass  retained 
the  structure  of  a  tree  stem,  in  which  the  organic  structure  was  replaced  by  pyrites. 
It  had  been  taken  from  the  Ballarat  drift,  and  the  same  experiment  was  repeated  by 
Mr.  Newbury,  the  geological  survey  analyst,  on  another  stem  taken  from  the  same 
drift,  with  a  like  result.  Gold  in  such  deposits  assumes  a  mammillary'form,  which  ap- 
pears analogous  to  that  presented  by  the  surface  of  nuggets — a  point  of  some  import- 
ance, for,  in  the  first  place,  it  is  a  question  whether  a  mammillary  surface  is  the  kind 
of  surface  that  would  be  produced  by  abrasion  and  attrition  ;  and,  in  the  next  place, 
abrasion  or  attrition  can  certainly  have  nothing  to  do  with  its  appearance  in  these 
golden  ]5etrifactions.  We  cannot  avoid  attaching  the  greatest  importance  in  relation 
to  the  question  to  the  presence  of  gold  in  pyrites  that  has  been  formed  in  wood  imbed- 
ded in  auriferous  drifts.  The  gold  must  have  been  in  solution  when  so  deposited,  and 
everything  will  then  depend  on  the  age  of  the  so  petrified-wood.  If  contemporaneous 
with  the  drift,  the  question  is  answered.  Another  fact  to  the  same  effect,  is,  that  some- 
times gold  incloses  a  nucleus  of  brown  iron,  etc.  This  is  obviously  quite  inconsistent 
with  such  pieces  of  gold  having  been  abraded,  as  they  are  out  of  crumbling  rocks ; 
such  nucleated  pieces  of  gold  are  never  found  in  reefs.  It  is  the  old  puzzle  of  a  reel  in 
a  bottle.  In  relation  to  this  we  may  remark  that  we  believe  that  nuggets  have  never 
been  found  in  the  gold-fields  of  Brazil.  We  have  the  authority  of  Mr.  Harding,  a  gen- 
tleman well  known  for  his  great  iDractical  knowledge  of  gold  mines  and  mining  in  that 
country,  that  he  never  met  with  nor  heard  of  a  nugget,  properly  so  called,  in  all  his 
many  years'  experience  in  the  gold  district  of  Brazil ;  but,  on  the  other  hand,  it  is  there 
almost  invariably  found  in  veins  in  connection  with  or  in  the  vicinity  of  some  other 
metal,  generally  iron.  In  what  is  probably  the  most  prolific  mine  of  gold  that  has  ever 
been  known  in  the  whole  world,  that  of  San  Juan  del  Eey,  (the  value  of  which  was  not 
long  since  so  seriously  depreciated  by  the  accidental  destruction  by  fire  of  the  wooden 
ladders,  sn]3ports,  and  machinery,)  the  gold  is  found  in  a  matrix  of  porous  iron  or  ag- 
glutinated iron  sand,  called  Jacotinga,  which  consists  of  a  bed  or  vein  not  a  foot  in 
width,  but  so  incredibly  rich  that  on  one  occasion,  when  our  informant  was  on  a  visit 
to  the  manager,  there  was  brought  in  on  an  assiette,  as  a  sort  of  dessert  for  the  eyes 
after  dinner,  a  lump  of  gold  ore  that  had  been  extracted  that  day  from  the  mine.  "  It 
was  about  the  size  of  a  large  fowl ;  not  so  big  as  a  turkey,  but  bigger  than  a  duck.  It 
was  a  mass  of  Jacotinga  iron,  with  gold  all  mingled  and  streaked  through  it.  The 
gold,  when  afterward  extracted,  was  found  to  amount  to  30  pounds  weight.  On  the 
previous  day  the  amount  of  gold  obtained  from  the  Jacotinga  had  been  67  pounds,  and 
on  the  day  following  130  pounds,  equal  in  value  to  about  £8,000.  We  only  mention  it 
as  a  corroborative  instance  of  the  concurrent  presence  of  gold  and  iron.  Lastly,  as 
pointed  out  by  Mr.  Wilkinson,  it  must  be  admitted  that  the  fact  that  gold  may  be 
greatly  i^urified  by  dissolving  and  reijrecipitating  it,  is  very  suggestive  of  the  gen- 
erally higher  standard  of  alluvial  over  reef  gold  being  due  to  a  similar  cause 
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CHAPTER   XXL 

THE  BULLION  PEODUCT. 

The  difficulty  of  ascertaining  tlie  production  of  gold  and  silver  in  this 
country  is  peculiarly  great,  by  reason  of  the  lack  of  organized  means 
and  the  extent  of  the  field  through  which  our  mines  are  scattered,  as 
well  as  the  nature  of  the  industry  itself,  and  the  motives  which  influence 
the  minds  of  those  engaged  in  it  to  withhold  from  publication  the  full 
and  true  account  of  its  results. 

When  I  entered  upon  my  duties  as  commissioner  of  mining  statistics 
I  gave  this  subject  careful  attention.  My  predecessor  had  presented 
estimates  of  bullion  production,  involving  confessedly  a  large  excess 
over  the  amount  actually  accounted  for  by  the  statistics  of  either  ex- 
press shipments,, exports  and  coinage,  or  the  bullion  tax.  He  had  recom- 
mended the  collection  of  accurate  and  comprehensive  returns  through 
resident  agents  in  the  mining  States  and  Territories — a  system  which 
was  not  practicable  then,  and  has  not  been  practicable  since,  on  account 
of  the  limited  funds  appropriated  for  the  work.  So  far,  however,  as  cir- 
cumstances would  permit,  I  have  pursued  the  policy  of  obtaining  from 
experts  in  different  regions  estimates  of  such  portions  of  the  production 
as  were  not  covered  by  detailed  and  accurate  returns,  using,  moreover, 
my  own  judgment,  based  upon  extensive  annual  journeys  of  observa- 
tion, in  the  modification  of  such  estimates  as  I  had  reason  to  believe 
were  without  sufficient  foundation.  The  elements  entering  into  con- 
clusions of  this  character  are :  the  reports  of  production  from  single 
leading  mines ;  the  express  shipments  of  bullion ;  the  rates  charged  by 
express  companies ;  the  number  of  miners,  white  and  Chinese,  and  the 
respective  wages  paid ;  the  number  and  capacity  of  stamps  running  5 
the  cost  of  mining  and  reduction,  etc.  The  aggregate  product  of 
bullion  thus  obtained  is  of  course  merely  a  rude  estimate.  It  has  never 
been  put  forward  as  anything  else,  and  I  do  not  feel  called  upon  to 
defend  its  accuracy. 

As  I  committed  the  error  of  including  my  estimate  of  bullion  in  the 
introduction  to  my  report  of  last  year,  which  was  set  up  and  stereotyped 
several  months  before  the  last  pages  went  to  press,  it  does  not  agree 
with  later  estimates  in  the  different  chapters  of  the  report.  Thus  Oregon 
and  Washington  are  credited  on  page  7  with  a  product  of  $4,000,000 ; 
on  page  205,  their  aggregate  ijroduction  is  stated  as  $3,000,000.  Again, 
Montana  is  credited  on  page  7  with  $12,000,000 ;  on  page  317  this  is 
corrected,  and  the  cause  of  the  error  explained,  while  the  product  is  cut 
down  to  $9,000,000,  on  the  strength  of  later  reports  as  to  the  effect  of 
drought  on  the  gulch  mines.* 

But  all  the  excess  of  gold  attributed  in  the  introduction  to  my  last 
report  to  Oregon,  and  more  than  a  million  of  the  excess  in  the  earlier 
estimate  for  Montana,  (made  in  September,  and  based  on  the  product  of 
the  fiscal  year,  without  foresight  of  the  excessive  drought,)  belonged 
properly  to  California.  For  I  have  never  been  able  to  get  direct  returns 
from  alltheminingdistrictsof  that  State.  The  attempts  which  have  been 
made  are  detailed  in  a  former  report ;  and  it  is  the  experience  of  all  who 

*  I  declared  (p,  317)  that  $9,000,000  seemed  to  me  too  small  a  figure.  The  surveyor 
general's  official  estimate  for  the  year  Tvas  $10,000,000.  My  investigations  this  year, 
however,  corroborate  the  correspondeut  who  sent  me  the  smaller  estimate. 
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have  undertaken  to  obtain  such  information  in  California  that  the  task  is 
well-nigh  au  impossibility.  The  San  Francisco  press,  noted  for  its  enter- 
prise in  statistical  matters,  contents  itself  with  presenting  annually  the 
receipts  of  the  express  companies,  the  coinage  at  the  mint,  and  the  ship- 
ment of  bars,  data  which  give,  within  a  certain  percentage,  the  amount  of 
the  precious  metals  received  at  San  Francisco.  I  have  usually  deducted 
from  this  aggregate  the  amounts  due  to  Arizona,  Nevada,  Oregon, 
Washington,  Idaho,  and  Montana,  (not  the  whole  product  of  all  these 
States  and  Territories,  but  the  portion  sent  to  San  Francisco,)  and  cred- 
ited California  with  the  rest.  That  this  gives  a  fairer  result  than  could 
be  obtained  by  a  direct  inquiry  may  be  seen  from  the  ill  success  of  the 
assistant  marshals  under  the  Census  Bureau,  the  aggregate  of  whose 
returns  of  gold  product  in  California,  submitted  to  me  in  January,  1871, 
was  between  $8,000,000  and  $9,000,000  for  the  whole  State,  and  for  the 
whole  of  the  year  ending  June  1,  1870. 

Following  the  plan  above  mentioned,  I  obtained  for  California  the  sum 
of  $20,000,000,  which  agreed  with  my  own  observations  of  the  depressed 
condition  of  the  placer  mines  in  many  districts,  and  of  certain  other 
causes  operating  to  produce  local  diminution  of  product.  But  this 
estimate  was  too  low,  because  the  amounts  subtracted  for  Oregon  and 
Montana  were  too  high.  The  table  given  in  my  introductory  letter  last 
year  is  therefore  to  be  rejected,  as  contradicted  by  the  later  evidence  of 
ibhe  body  of  the  report.  I  regret  that  attention  was  not  more  distinctly 
called  to  this  fact  in  the  appendix ;  but  the  truth  is,  that  I  did  not  keep 
in  mind,  as  the  voluminous  work  passed  through  the  press,  the  whole  of 
those  parts  which  had  gone  beyond  my  reach  -,  and  the  corrections  made 
upon  later  evidence,  in  the  chapters  on  Oregon,  Montana,  etc.,  were  in- 
troduced without  proper  regard  to  their  bearing  upon  what  had  been 
said  hundreds  of  pages  before. 

If  the  estimate  of  bullion  product  for  1869  had  been  the  last  instead 
of  the  first  thing  in  the  report,  it  would  have  been  conformed  to  these 
corrections.  I  can  now  only  introduce  the  corrected  table  as  my  esti- 
mate for  1869 : 

California $22,  500,  000 

Nevada 14, 000,  000 

Oregon  and  Washington 3,  000,  000 

Idaho 7,  000,  000 

Montana 9,  000,  000 

Colorado  and  Wyoming • 4,  000,  000 

New  Mexico 500, 000 

Arizona 1, 000,  000 

All  other  sources 500, 000 

Total 61, 500,  000 


The  term  "  all  other  sources,"  which  I  have  retained  from  the  reports 
of  my  predecessor,  does  not  very  definitely  show  the  meaning  intended. 
This  item  includes  the  product  of  precious  metals  east  of  the  Eocky 
Mountains,  and  also  a  small  margin  of  compensation  for  underestimates 
upon  single  States  or  Territories. 

The  following  is  ray  estimate  of  the  i^roduct  of  1870 : 

California $25, 000, 000 

Montana 9,  lOO,  000 

Idaho 6,  000,  000 

Utah ; 1, 300,  000 
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Arizona $800,000 

Oregon  and  Washington 3,  000,  000 

Colorado 3,  G75,  000 

Wyoming 100,  000 

Nevada 16, 000, 000 

New  Mexico -  -  -  500,  000 

Other  sources 525, 000 


Total 66, 000, 000 


All  the  above  items,  except  the  first  and  last,  are  based  upon  direct 
and  positive  evidence,  collected,  sifted,  and  weighed  with  my  best  care 
and  judgment.  The  product  of  California  is  obtained,  as  usual,  by  a 
series  of  deductions  from  the  receipts  of  bullion  at  San  Francisco.  I 
have  no  better  way,  since  it  would  be  absurd  to  accept  the  results  of 
direct  inquiries  in  that  State  as  covering  the  whole  product.  Such  a 
course  would  put  California  down  to  about  $9,000,000,  which  I  should  con- 
sider outrageously  unjust.    I  believe  that  my  estimate  is  nearly  correct. 

These  results  are  obtained  without  reference  to  the  statistics  of  coin- 
age and  export,  and  largely  exceed  the  aggregate  of  those  two  items. 
According  to  some  writers,  however,  the  total  annual  product  of  bullion 
may  be  closely  approximated  by  merely  adding  together  the  coinage  of 
domestic  gold  and  silver  at  the  mint  and  its  branches,  (or  the  deposits 
for  coina.tfe  less  the  amount  returned  to  depositors  in  bars,)  and  the  ex- 
ports of  bullion  of  native  production.  I  do  not  agree  with  this  view, 
and  I  shall  give  at  some  length  my  reasons  for  dissent.  These  may  be 
classed  under  two  general  heads :  first,  the  imjierfection  of  the  data 
afforded  for  an  accurate  calculation  of  either  coinage  or  exportation  ; 
and  second,  the  inadequacy  of  the  method  itself.  I  need  scarcely  add, 
that  if  I  had  not  become  sincerely  convinced  on  these  points,  I  should 
certainly  have  saved  myself  much  independent  labor  and  research,  and 
adopted'  the  comparatively  very  cheap  and  easy  system,  of  studying  the 
mining  industry  and  its  results  by  means  of  mint  and  custom-house 
reports. 

I  will  first  give  some  tables,  constructed  on  the  method  referred  to, 
and  show  their  deficiencies. 

The  following  figures  for  the  domestic  deposits  of  gold  and  silver  for  coin- 
age are  obtained  by  taking  from  table  C  (now  B)  the  reports  of  the  Director 
of  the  Mint,  the  deposits  at  the  Philadelphia  and  San  Fraucisco  mints,  and 
adding  the  amount  of  fine  bars  received  at  the  Mint  in  Philadelphia,  as 
shown  in  table  A.  It  would  be  easy  to  show  that  this  does  not  give  an 
exact  result,  since  no  account  is  taken  of  the  fine  bars  produced  at 
Philadelphia,  nor  of  the  foreign  origin  of  a  i^ortion  of  the  fine  bars  de- 
posited at  San  Francisco,  or  sent  from  New  York  to  Philadelphia,  nor 
of  the  native  origin  of  a  portion  of  the  jewelers'  bullion ;  but  it  is  the 
best  that  can  be  done  with  the  Mint  reports  as  they  are  at  present  made 
out.  The  amount  of  silver  bars  produced  at  San  Francisco  is  deducted 
from  the  reported  deposits  at  that  place,  and  for  1866  and  1870,  the 
amount  of  fine  silver  bars  sent  to  Philadelphia  evidently  including  a 
large  portion  of  foreign  origin,  I  have  taken  instead  the  amount  pro- 
duced at  New  York,  as  involving  less  error. 

The  figures  of  the  exports  of  bullion  are  compiled  from  the  reports  of 
the  Bureau  of  Statistics  of  the  Treasury  Department : 
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TaMe  of  domestic  coinage  deposits  and  exports  of  domesiic  hullion  for  the  fiscal  years  ending 
June  30,  1866,  1867,  1868,  1869,  and  187(3. 


1866. 

1867. 

1808. 

1809. 

1870. 

S27,  280,  596 
20,  731,  473 

$'3.7,  327,  508 
13,807,641 

§18,  292,  793 
23,  984,  021 

019,  894,  792 
13, 584,  407 

|19, 182,  049'- 

15,814,  108 

Total  ""old         

48,  018,  009 

41, 195, 149 

42,  27G,  BU 

33,  479, 199 

34,  996,  757 

450,  939 
10,  832,  849 

890,  733 
15,  853,  530 

938,  666 
12,  865,  237 

798,  331 
13,  573,  427 

1,320,  015t 

11,784,864 

11,283,788 

16,  744, 263 

13,  803,  903 

14,371,758 

13, 105,  479 

Total  deposits,  gold  and  silver 

27,  737,  535 

28,  218,  241 

19,  231,  459 

20,  693, 123 

20,503,264' 

Total  exports,  gold  and  silver 

31,  564,  322 

29,  721, 171 

36,  849,  258 

27, 157,  834 

27,  598,  972 

Grand  total,  gold  and  silver  depos- 

59,  301,  857 

57,  939,  412 

56,  080,  717 

47,  850,  957 

48, 102,  236 

*  Including  deposits  at  Caxson  City,  (less  $66,  fine  bars  produced  there.)  A  deduction  has  heen  made 
of  $1,274,458,  Japanese  gold,  receivetl  as  domestic  at  the  San  Francisco  mint. 

t  The  sum  of  domestic  deposits  at  Philadelphia,  San  Fraucisco,  Carson  City,  and  the  fine  hars  from 
New  York.  The  table  on  page  43  of  the  Director's  report  for  1870  erroneously  omits  Carson  City.  I  am 
forced  to  assume  that  the  §707,400,  silver  bai's  of  the  Xew  York  assay  office,  wore  sent  to  Philadelphia 
for  coinage,  as  there  is  no  means  of  separating  the  small  amount  returned  to  depositors. 

The  Alta  California  of  February  17,  1871,  makes  the  following 
observations : 

The  true  mode  of  getting  at  the  production  has  been  pointed  out,  and,  for  the  last 
sis  years,  we  have  annually  given  the  production  of  this  coast  as  received  at  San 
Francisco.  The  method  is  the  same  as  that  adopted  in  regard  to  the  cotton  crop  and 
other  great  staples.  It  is  by  ascertaining  how  much  cotton  is  exported,  how  much 
burned  and  destroyed,  and  how  much  is  taken  by  the  manufacturers.  The  result  is 
taken  by  the  world  at  large  as  the  cotton  crop.  It  would  not  shake  confidence  in  the 
figures  if  some  statistical  neophyte  Avere  to  object  that  some  cotton  is  used  to  stuif  into 
people's  ears  when  they  have  the  earache,  and  is  therefore  not  thus  accounted  tor.  So 
with  gold  and  silver.  The  world  knows  that  raw  bullion  is  of  no  use  to  the  producer; 
it  must  be  turned  into  coin,  or  sold  as  bars.  In  either  case  the  whole  quantity  ia 
practically  accounted  for — that  is,  all  the  gold  and  silver  which  aifects  the  markets  of 
the  world  comes  to  light  in  this  manner.  The  production  of  the  metals  in  the  United 
States  has  been,  for  five  years,  as  expressed  in  the  following  table,  showing  the  net 
amount  of  domestic  gold  and  silver  deposited  at  mint  and  turned  into  coin,  and  the 
amount  of  bars  of  gold  and  silver  exported  by  official  return: 


Tear. 

Deposited  at  mint. 

Domestic  bars  exported. 

Gold. 

Silver. 

Gold. 

Silver. 

1860 

1867 

S27,  095,  547  93 
27,  327,  502  00 
16,  712,  225  33 
19,402,064  30 
18,  927,  669  00 

$80,  509  74 
474,  045  08 
649,  388  6U 
300, 870  66 
644,803  17 

$20,  731,  473 
13,867,641 
23,  984,  021 
13,  584,  407 
15,  814, 108 

$10,  832,  849 
15,  853,  530 

12,  865, 147 

13,  573,  427 
11,  784,  864 

1868 

1809 

1870 

Year. 

Production. 

Total. 

Gold. ' 

Silver. 

Gold  and  silver. 

1866 

$47,  827,  020  93 
41, 195, 143  00 
40, 696,  246  33 
32,  986,  451  30 
34,  741,  777  00 

eiO,  913,  358  74 
10,  328, 175  08 
13,  514,  535  06 
13,  874, 297  06 
12,  428,  667  17 

$58,  740,  379  67 
57,  523,  318  08 
54,210,781  99 
46,  860,  748  90 
47, 170,  444  17 

1867 , 

1868 

1869 

1870 

Average 

39,  489,  323  71 

13,  411,  806  86 

52,  901, 134  57 

H  Ex.  10- 
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There  are  two  leading  disturbing  elements  in  this  manner  of  getting  at  the  production 
of  a  single  year;  one  is  the  qiTantity  of  imported  gold  turned  into  refined  ban;  and  de- 
posited at  mint,  and  there  received  as  domestic  gold.  In  the  year  1870,  ^1,274,458 
Japanese  gold  was  so  turned  in,  but  bas  been  deducted  in  the  table.  The  other  element 
is  the  irregularity  of  the  export  of  bars.  If  all  the  bars  produced  in  one  year  were  ex- 
ported, and  only  those,  each  year's  return  would  give  each  year's  product.  This,  how- 
ever, is  not  the  case;  as  thus,  in  1866,  there  commenced  at  the  New  York  assay  office  an 
operation  of  lending  public  money  to  certain  parties  on  imparted  bars,  which  caused 
the  retention  of  those  ^ars  in  the  assay  office,  and  their  omission  in  the  report  for 
coinage.  The  exports  of  gold  bars  for  the  year  were,  therefore,  by  so  much  less,  thus 
making  the  production  appear  less.  That  operation  was  continued  until  the  spring  of 
1870,  when  Mr.  Boutwell  broke  it  up,  and  the  bars  were  exported,  thus  apparently 
swelling  the  production  of  1870.  It  is  also  the  case  that  bullion  remains  in  the  hands 
of  the  bullion  dealers  at  the  end  of  the  fiscal  year,  to  be  exported  in  the  next.  But  the 
average  of  five  years  covers  all  those  disturbing  causes,  and  gives  a  production  of 
$39,489,323  71  of  gold,  and  of  .$52,901,134  57  gold  and  silver;  and  there  has  been  a 
gradual  annual  decline  in  it.  It  will  be  observed  that  the  year  1867,  that  in  which  the 
apparent  production  was  lessened  by  the  retention  of  bars  in  the  New  York  assay  officer 
the  amount  is  given  at  $41,013,997  gold.  In  the  report  of  Mr.  Browne,  mining  coramis, 
sioner  for  that  year,  we  find  (page  260)  the  return  of  the  Internal  Revenue  Commissione- 
for  that  calendar  year,  giving  the  gold  jiroduct  in  coin  value,  paid  tax,  at  $45,101,050. 
The  difference  of  about  $4,000,000  is  that  of  bars  I'etained  at  the  New  York  assay  office. 
The  total  in  the  table  of  gold  and  silver  is  $57,523,318  08 ;  that  in  the  revenue  return  is 
$58,175,047 — a  difference  of  $651,729.  The  Secretary  of  the  Treasury  estimated  for  that 
year  in  his  report  (page  3)  the  production  at  $75,000,000— a  difference  of  $16,824,953.  The 
mode  we  have  adopted,  it  Vvull  be  seen,  covers  all  the  gold  product  that  comes  practi- 
cally into  the  service  of  tho  public,  and  the  results  may  be  safely  taken  as  the  actual 
product  of  the  precious  metals. 

I  sliall  have  occasion  preseDtly  to  consider  the  argument  involved  in 
these  remarks  °,  but  I  wish  first  to  call  attention  to  the  table  of  deposits 
of  gold  and  silver,  which  differs  greatly,  especially  in  the  item  of  silver, 
from  the  one  I  have  just  given.  The  writer  in  the  Alta  seems  wholly 
unconscious  of  any  inaccuracy,  and  declares  the  figures  in  question  to 
be  the  net  amounts  of  gold  and  silver  deposited  at  the  Mint  and  turned 
into  coin.  In  reality,  they  do  not  appear  in  the  Director's  reports,  but 
are  obtained  by  deducting  the  total  deposits  of  United  States  coin, 
jewelers'  bars,  foreign  coin,  and  foreign  bullion  from  the  total  coinage 
(excluding  bars)  of  the  Mint  and  branches.  This  is  assuming  that  all 
the  deposits  under  the  four  above-mentioned  heads  are  turned  into  coin, 
or,  in  other  words,  that  all  the  fine  bars  produced  at  the  miuts  and  assay 
offices  are  from  domestic  bullion  only.  This  assumption  is,  a  iniori, 
unreasonable ;  and  I  have,  by  inspection  of  the  official  (unpublished) 
records  of  the  Mint,  proved  it  to  be  false  in  fact.  The  deposits  at  the 
New  York  assay  office,  for  instance,  are  entered  in  a  descriptive  list,  and 
opposite  to  each  of  them  is  a  memorandum  of  the  manner  of  payment, 
whether  in  bars,  gold,  or  silver  coin.  Unfortunately  this  distinction  is 
carried  no  further;  and  the  consolidated  returns  contain,  therefore,  the 
domestic  and  other  deposits  in  separate  aggregates,  and  the  coinage  and 
bars  in  separate  aggregates;  but  there  is  no  way  of  determining  how 
much  of  each  class  of  deposits  is  turned  into  coin  and  how  much  into 
fine  bars',  except  by  laboriously  examining  in  detail  the  history  of  each 
separate  deposit.  This  1  have  done  only  far  enough  to  be  satisfied  that 
the  device  of  deducting  the  total  jewe\?rs,  and  foreign  deposits,  etc.,  from 
the  total  coinage,  to  obtain  the  domestic  bullion  coiued,  is  wholly  untrust- 
worthy. The  method  I  have  followed  in  the  first  table  given  is,  in  my 
opinion,  superior  in  accuracy;  but  no  possible  manipulation  of  the 
Director's  reports  can  give  correct  results  on  these  points,  so  long  as 
those  reports  continue  to  be  constructed  as  at  present. 

But  these  tables  are  inconvenient  for  purposes  of  comparison,  be- 
cause they  refer  to  the  fiscal  instead  of  the  calendar  year.  I  have 
received,  however,  from  the  different  miuts  and  assay  offices  figures 
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relating  to  calendar  years,  whicli  I  will  give  here,  both  for  their  present 
application,  and  because  I  know  from  personal  experience  that  this 
recasting  of  the  ordinary  inconvenient  term  will  be  welcome  to  many 
statisticians.  Fortunately,  a  system  of  quarterly  reports  has  now  been 
introduced,  so  that  in  future  the  mint  tables  can  be  much  more  readily 
analyzed. 

For  the  following  reports  I  am  indebted  to  Hon.  James  Pollock,  Di- 
rector of  the  Mint  at  Philadelphia;  Mr.  Henry  F.  Eice,  superintendent 
of  the  branch  mint  at  Carson  City ;  Mr.  Jacob  P.  L.  Schirmer,  assay er  of 
the  branch  mint  at  Denver ',  Mr.  Calvin  J.  Cowles,  assayer  of  the  branch 
mint  at  Charlotte ;  and  Messrs.  Edelmanu.  Conant,  and  Floyd,  of  the 
New  York  assay  office.  Inquiries  addressed  to  the  superintendent  of 
the  San  Francisco  branch  mint  were  not  answered,  and  I  have  taken 
the  figures  referring  to  that  institution  from  the  Commercial  Herald  and 
Alta  California,  of  San  Francisco : 

MINT  OF  THE  UNITED   STATES  AT  PHILADELPHIA. 

Calendar  year  1867 : 

Gold.  Silver. 

United  states  bnllion  , $4,636,334  06  |224,313  08 

Jewelers' bars,  etc 153,471  03  27,248  48 

Foreign  bullion.., 361,126  83  13,485  53 


Total  deposits 5,150,931  92  265,047  09 

Lessfinebars 93,999  39  4,424  14 


Amount  of  coinage 5,056,932  53  260,622  95 


Calendar  year  1868 : 

United  States  bullion 1,684,655  44  380,683,25 

Jewelers' bars,  etc 166,532  79  30,928  27 

Foreign  bullion 416,220  13  22,16181 


Total  deposits .,       2,267,408  36  433,773  33 

Lessfinebars 104,90189  4,799  17 


Amount  of  coinage 2, 162, 506  47  428,  974  16 


Calendar  year  1869 : 

United  States  bullion ' 3, 040, 884  21  1,  062, 847  26 

Jewelers' bars,  etc 164,930  66  38,022  25 

Foreign  bullion 609,547  43  14,777  00 


Total  deposits 3,815,412  30  1,115,646  51 

Lessfinebars.... 164,630  15      194,64164 


Amount  of  coinage .- 3,650,782  15  921,004  87 


Calendar  year  1870 : 

United  States  bullion 2,911,043  78  1,023,044  01 

Jewelers' bars, etc 166,886  00  18,060  52 

Foreign  bullion 421,849  07  37,172  13 

Total  deposits 3,499,778  85  1,078,276  66 

Lessfine  bars 125,200  42  203,267  38 


Amount  of  coinage 3,374,578  43  875,009  33 
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The  coinage  at  the  branch  mint  in  this  city  for  the  year  1870  comi^ares 
with  that  in  1867,  1868,  and  1869,  as  foUows : 


Month. 


18G8. 


18C9. 


1870. 


January 

February . . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November . . 
December. . . 

Totals 


8124,  000 

1,  022,  000 

978,  535 

1,  895,  OOO 

2,  505,  000 

1,  420,  000 
1, 152,  000 

2,  380,  000 

1,  989,  000 

2,  301,  000 
2,  200,  000 
1, 284,  000 


§97,  000 
C40,  000 
575,  000 
710,  000 
714,  000 
922,  000 
355,  000 
465,  000 
455, 000 
415,  000 
595,  000 
442,  000 


6467,  000 
185,  000 
743,  000 

1,  579,  000 
985,  OUO 

1,  348,  000 

1,  040,  000 
089,  500 

2,  550,  000 
1,669,300 
1,  643,  000 
1,  459,  750 


$1,  660,  000 

985, 000 

2, 155, 000 

1,  330, 000 

2,  083, 000 
2, 106, 000 

120,  000 
2,  370,  000 
2,  030,  OOo 
1,  875,  000 
1,  965,  000 
1,  676,  000 


19,  370,  535 


17,  365,  000 


14,  363, 550 


20, 355, 000 


The  amount  of  coin  turned  out  by  the  branch  mint  in  this  city  during 
the  year  1870  has  never  been  exceeded  but  twice,  viz:  in  1855  and  1856. 
In  the  former  of  those  years  the  coinage  amounted  to  $21,121,752,  and 
in  1856  to  $28,516,147.  "^The  coinage  for  1870  is  $5,991,450  in  excess  of 
that  for  1869.  When  the  new  building,  now  in  process  of  erection,  shall 
have  been  finished,  greatly  enlarged  and  needed  facilities  will  be  avail- 
able, and  the  work  can  be  prosecuted  with  far  more  dispatch,  regularity, 
and  less  waste.  The  entire  coinage  of  the  branch  mint  since  its  organi- 
zation, in  1854,  has  been  $291,877,163. 

The  deposits  at  the  branch  mint  since  1866  are  given  by  a  San 
Erancisco  paper  as  follows : 

1866 $17,  617,  076 

1867  .  - •- 19, 265, 376 

1868 17,  367,  000 

1869 15,  502,  457 

1870 20, 492, 055 

According  to  another,  slightly  different  account,  the  deposits  of  1870 
amounted  to  $20,473,711  90,  of  which  $7,644,594  48  was  received  as 
native  bullion  at  the  mint,  and  $12,829,117  42  was  deposited  first  at 
the  San  Francisco  Assaying  and  Eefining  Works,  and  afterward  sent 
to  the  mint  as  fine  bars.  TJp  to  the  close  of  July  the  mint  refined  its 
own  gold  deposits ;  since  that  time  it  has  sent  (up  to  January  1,  1871) 
to  the  private  refinery  alluded  to,  $3,614,443  21,  and  received  it  again, 
with  $5,431,944  55  of  fine  bars  besides,  from  that  establishment. 

In  calculating  domestic  deposits  for  the  year  1870,  a  deduction  is  to 
be  made  (on  the  authority  of  the  Alta  California)  of  $1,274,458  Japanese 
gold,  refined  at  the  works  alluded  to,  and  included  in  the  mint  returns 
erroneously  as  domestic  gold. 


MISCELLANEOUS. 


517 


Tabular  statement  of  gold  and  silver  hullion  deposited  and  parted  at  the  United  States  dranch 
mint,  Carson  City,  Nevada,  daring  the  calendar  year  1870. 


Month. 


January . . . 
February. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December  . 


Total. 


Gold. 


Deposits. 


Parted  from 
silver. 


$12,  600  38 

4,  228  00 

30,  499  73 

20,  446  18 

17,  897  97 

14,  623  98 
11,  054  29 

4,  884  09 

5,  310  18 

6,  554  45 
3,  840  04 

15,  536  70 


148,  076  05 


$1,  504  75 
4,  738  88 
1,931  80 
2,  615  83 

12,  984  29 
22  59 
486  31 
9,065  65 
1, 741  00 
1,213  73 
6,  239  49 

22,  451  16 


65, 055  54 


Silver. 


Deposits 

and 
purchases. 


|3,  082  7G 
3, 155  99 
6,  070  30 
2, 173  40 

5,  716  58 
8,063  13 

6,  427  72 

1,  974  66 
820  16 

1,421  44 

2,  217  65 
16,  095  75 


57,  219  54 


RECAPITULATION. 


Gold.               Silver. 
148,  076  05      $57,  219  54 
65,  055  54  


Amount  of  deposits 

Amount  parted  from  silver 

Total 213,131  59        57,218  54 

Total  amount  of  gold  and  silver 8270, 351  13 

Statement  showing  numbed'  of  pieces  coined  of  each  denomination  at  the  United  States  branch 
mint,  Carson  City,  Nevada,  during  the  calendar  year  1870. 


■    Month. 

Denomination  and  number  of  pieces  coined — Gold. 

"Value. 

Double  eagle. 

Eagle. 

Half  eagle. 

February 

1,644 

$16,  440  00 
28,  640  00 
19,  710  00 
28,  430  CO 
17  oQn  nn 

Afnrch 

1,332 
398 

1,137 
462 

400 
760 
730 

April 

795 
204 
805 

May 

June 

July 

2,530 

12,  650  00 

22,  200  00 

7,  050  00 

3,  625  00 

7,  200  00 

10,  000  00 

66  05 

August 

460 

1,300 
440 

September 

530 
725 

October 

November 

720 

December 

2,000 

February (gold  bar) . . 

i 

Total 

3,790 

5,908 

7,675 

173,  301  05 

Statement  shotving  numier  of  pieces  coined,  of  each  denomination,  at  the  United  States  branch 
mint,  Carson  City,  Nevada,  during  the  calendar  year  1870. 


Denomination  and  number  of  pieces  coined — Silver. 

DoUar. 

Half  dollar. 

Quarter  dollar. 

February  

3,747 

4,491 

500 

600 

2,820 

$3,  717  00 

4,  491  00 

2,  385  00 

3,  700  00 

5,  470  00 
11,  443  50 

4,  054  00 
825  CO 
840  00 

1,  550  00 

March 

April 

2,000 
5,500 
5,300 
22,  887 
5,800 
1,650 
1,680 
3,100 
6,700 

3,540 
1,400 

May 

Juno 

July 

August 

304 

3,400 

September 

October 

November 

December 

Total 

12,  462 

54,  617 

8,340 

41,  855  50 
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EECAPnULATION. 


2fo.  pieces  gold. 

Value. 

No.  pieces  silrer. 

Value. 

Total  No.  pieces. 

Value. 

17, 373 

$173,301  05 

75,  419 

$41,  855  50 

92,  792 

$215, 156  55 

Dejjosits  of  gold  and  silver  'bullion  at  the  United  States  hranch  mint  at  Denver  for  the  calen- 
dar years  1867, 1868,  1869,  and  1870. 


Tear. 


Deposits  of  gold 
bullion. 


Deposits  of  sil- 
ver bullion. 


Unparted  bars 
returned  to  de- 
positors. 


Unparted  bars  sent 
to  U.  S.  Mint, 
Philadelphia. 


1867. 
1868. 
1869. 

1870. 


Total. 


$245, 143  76 

555,  696  56 

1,  074,  887  21 

967,  731  12 


$243,  918  11 

554, 126  21 

1,  091,  337  52 

966, 168  92 


$1,  225  65 

1,  570  35 

2,  735  12 
1,  562  20 


2,  843, 458  65 


19, 185  43 


2,  855,  550  76 


7,  093  32 


Deposits  of  gold  and  silver  iullion  at  United  States  assay  office,  New  York. 


Date. 


Description. 


Value.         Total  value. 


1868. 


1869. 


1868. 


1869. 


1870. 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


United  States  bullion. 

Foreign  bullion 

Jewelers'  bars 


,  500,  026  30 
472,  983  90 
294,  432  32 


7,  324,  267  91 
429,  404  11 
390,641  82 


4,  722,  739  51 

.  558,  071  20 

378,409  40 


499,  401  06 
165,  986  89 
121,  975  77 


832,  249  25 
410,  540  56 
IS.'i,  601  49 


916,  456  84 
485,  813  09 
141,640  19 


8,  267,  442  52 


8, 150, 313  84 


5,  659,  280  11 


787,  364  32 


1,  398,  391  30 


1,  543,  910  12 
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OPERATIONS  OF  THE  UNITED  STATES  ASSAY  OFFICE  IN  NEW  YORK. 

Statement  cxldhiting  qnarterhj  the  aviotmt  of  hullion  deposits,  tlie  amount  of  silver  jjarted 
from  gold,  and  Ike  amount  of  fine  silver  and  fine  gold  bars  manufactured  at  the  United 
States  assay  office  in  JSfeiv  York,  from  the  year  1861  to  the  close  of  the  year  1870,  loth 
inclusive,* 


1861. 

1st  quarter 

2d  quarter 

3d  quarter 

4tli  quarter 

Total,  1861 

1862. 

1st  quarter 

2d  quarter 1 

3d  quarter j 

4tli  quarter 

Total,  1SC2 

18R3. 

1st  quarter 

2d  quarter 

3d  quarter 

4tli  quarter ". . . 

Total,  1863 

1864. 

quarter 

quarter 

3d  quarter 

4tli  quarter 

Total,  1864 

1865. 

1st  quarter 

2d  quarter 

3d  quarter 

4th  quarter 

Total,  1865 

1866. 

1st  quarter 

2d  quarter 

3d  quarter 

4th  quarter 

Total,  1866 

1867. 

1st  quarter 

2d  quarter 

3d  quarter. 

4th  quarter 

Total,  1867 

1868. 

1st  quarter 

2d  quarter 

3d  quarter 

4th  quarter 

Total,  1868 

1869. 

1st  quarter 

2d  quarter 

3d  quarter 

4th  quarter 

Total,  1869 


Bullion  deposits. 


Gold. 


117,882,426 

21,  959,  126 

16, 192,  742 

7,  025,  893 


63,  060, 187 


$1,200,910 

275,  368 
G67,  337 
404,  747 


2,  548,  362 


^382,  258 
357,  7C5 
268, 148 
441,  551 


1,  449,  722 


^461,  581 

413,  545 

660,  763 

1,  505, 142 


3,041,031 


$2,  086,  868 

997,  488 

1,  755, 193 

2, 202,  900 


7,  042,  449 


$2,  676,  657 
2,  441,  673 
4,  946,  751 
4,  321,  608 


14,  386,  689 


ffl,  610,  383 

906,  885 

1,838,111 

1,  712,  448 


6,  067,  827 


$1,  014,  216 

1,  527,  577 
3,  674, 123 

2,  051,  526 


8,  267,  442 


81,  317,  619 
2,  221,  900 
2,  902,  350 
1,  708,  444 


8, 150,  313 


Silver. 


^452, 118 
792,  647 
889, 103 
289,  486 


2,  414,  354 


^85,  611 
55,  590 
71,  732 
78,  060 


290,  999 


|55,  487 
75,  679 
66,  251 
64,  876 


262,  293 


$68,  653 
54, 159 
55,  920 

48,  828 


227,  560 


$62,  313 
76,581 

187,  077 
82, 137 


408, 108 


$150,  754 

122,  608 

158,  970 

86,  631 


518,  963 


$125,  392 
134,  479 
101,  605 
115,  725 


477,  261 


$134,  562 
180,  455 
154,  057 
218,  412 


687,  486 


$157,  831 
198,  552 
335,  223 
430,  732 


1, 122,  338 


Silver       JFine  silver 
parted  from  barsmanu- 
gold.  factured 


$70, 275 
81,  729 
52,  246 
54,  984 


259,  234 


$12, 161 
4,570 
8,944 
6,787 


32,  462 


$6,  540 
5,903 
4,478 
.5,  771 


22,782 


$6,  908 
5,851 
8,893 

18,  735 


40,  387 


$21,  881 
10,925 
17,  238 
23,  693 


73,  737 


$27,  035 
24, 132 

43,  766 

44,  402 


139,  335 


$16,  898 
9,810 
16,  881 
19,  861 


63,  450 


$13,  050 
17,  987 
37,  728 
24, 102 


92,  867 


$18,  030 
26,  0,52 
31,  652 
22,313 


98,047 


$50,  318 

19,  550 

124,  593 

194,  720 


389, 181 


$62,  573 
33,  716 
43,  085 
52,  313 


191,  687 


$26,  251 
36,  894 
58,  722 
39,  822 


161,  689 


$43,  796 
30,  908 
27,  604 
29,  733 


132, 101 


$35, 184 
55,  965 
99,  253 

146,  910 


337,  312 


$78,  987 
93,  202 
84,  096 

151,948 


408, 233 


$64,  870 

124,  241 

82,  214 

168,  716 


440,  041 


$96, 155 
102,  42'J 
187,  570 
216,  369 


602,  514 


$52,  375 
185,  787 
119,  608 
243,  053 


600,  823 


rino  gold 

bars  mauu- 

factured. 


$3,376,175 
5,170,319 

6,  710,  462 

7,  441,  739 


27,  698,  695 


1,  584,  361 
358,  207 
640,  451 
427,  838 


3,  010,  857 


$388,  016 
336,  934 
311,  978 
377,  817 


1,  415,  345 


1437, 379 

412,  578 

571,  SCO 

.,  358,  504 


2,  779,  961 


|1,  787,  006 
1,  230,  798 

1,  768,  355 

2,  279,  392 


7,  065,  551 


$2,  076, 140 

2,  738,  564 

3,  416,  819 
5,  599,  944 


13,  831,  467 


$1,  273, 104 

910,  875 

1,  466,  364 

1,  988,  992 


5,  639,  335 


$1,  025,  552 

1,  086, 175 
3, 205,  003 

2,  853,  993 


8, 175,  723 


$873,  807 
2,  234, 112 

1,  728,  323 

2,  669, 233 


7,  555,  475 
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Statement  exMhiting  quarterly  the  amount  of  iullion  deposits,  ^-c — Continued. 


Bullion  deposits. 


Gold. 


Silver. 


Silver 

parted  from 

gold. 


Fine  silver 
bars  nianu- 
t'actured. 


Fine  gold 
bars  manu- 
factured. 


1870. 

1st  quarter 

2d  quarter 

3d  quarter 

4th  quarter 

Total,  1870 


|1, 007,  257 
1,  039,  841 
1,  C78,  G55 
1,  933,  527 


$34C,  546 
236,  811 
254,  088 
618,  .525 


§14,  817 
14,  764 
18, 067 
23,  895 


§185,  453 
159,  286 
222,  413 
350,  230 


§1, 188, 142 
1,  070,  570 
1,  423,  939 
1,  890, 468 


5,  659,  280 


1,  455,  970 


71,  543 


917, 382 


5,  573, 119 


*■  Prepared  by  J.  M.  Floyd,  esq.,  accountant,  'New  Tork  assay  office. 

Becapitidation  from  the  organization  of  the  assay  office,  Octoher  10,  1854,  to  April  1,  1871,  a 
period  of  sixteen  years  and  six  months. 


Bullion 

deposits. 

Silver 

Fine  silver 

Fine  gold 

parted  from 
gold. 

factured. 

factured. 

Gold. 

Silver. 

$9,260,893 

$76,  306 

$67,  560 

$2,  051 

$2,  888,  059 

26,688,359 

350, 146 

195,  241 

118,  562 

20,  441,  814 

17,  803,  692 

458,  725 

134,  616 

466,  438 

19,  396,  046 

21,  760,  237 

2,  015,  405 

167,  308 

180,  218 

21,  691, 112 

19,  301,  911 

2,  275,  980 

167,  422 

232, 161 

19, 125,  484 

4,  441,  539 

569,  816 

48, 160 

277,  558 

4,  580,  732 

16,  942,  272 

536, 163 

107,  309 

253,  741 

11, 276,  419 

63,  060, 187 

2,  414,  354 

259,  234 

389, 181 

27,  698,  695 

2,  548,  362 

290,  999 

32,  462 

191,  687 

3,  010,  857 

1,  449,  722 

202, 293 

22,  782 

161,  689 

1,  415,  345 

3,  041,  031 

227,  560 

40,  387 

132, 101 

2,  779, 961 

7,  042,  449 

408, 108 

73,  737 

337,  312 

7,  065,  551 

14,  386,  689 

518,  963 

139,  335 

41'8,  233 

13,  831,  467 

e,  067,  827 

477,  261 

63,  450 

440,  041 

5,  639,  335 

8, 267,  442 

687,  486 

92,  867 

602,  514 

8, 175,  723 

8, 150,  313 

1, 122,  338 

98,  047 

600,  823 

7,  553,  475 

5,  659,  280 

1,  455,  970 

71,  543 

917,  382 

5,  573, 119 

1, 195,  661 

560,  708 

15,  695 

303,  535 

744, 267 

237,  067,  866 

14,  708,  581 

1,  797, 155 

6,  015, 227 

182,  889,  461 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1863... 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871, 1st  quarter . 

Total 


Bullion  transmitted  from  the  assay  office,  in  New  Yorlc,  to  United  States  Mint,  Fhiladelphia, 
for  coinage,  from  October  10, 1854,  to  January  1,  1871, 


1854,  4tli  quarter 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 


Gold. 


$5, 142,  202 

7,  722,  477 

5,  797,  652 

9,  307,  929 

3,  304, 179 

395,  610 

11,  854,  834 

62,  480,  508 

1,  344,  476 

608,  311 


Silver. 


$41, 417 

71,  588 

412,416 

1,  887,  548 

2, 186, 141 

426,  374 

278, 197 

2, 663,  046 

245,  977 

154,  004 


1864 

1865 

1866 

1867 

1868 

18G9 

1870 

Total 


Gold. 


398,  941 
515,  034 
758,  453 
038,  773 
476,  903 
229,  448 
143,  495 


Silver. 


$120,650 
205,  815 
335, 141 
158,  987 
310,  766 
787, 219 
721, 348 


11, 006, 636 


Cost  of  transportation  :  For  gold,  at  $1  per  M.,  $131,519  ;  silver,  at  $3  per  M.,  $33,018. 
BRANCH  MINT  AT  CHARLOTTE,  NORTH  CAROLINA. 

The  operations  of  this  establishment  during  the  year  1870  amounted 
to  $14,224  34,  bullion  assayed  and  returned  to  depositors  in  the  form  of 
stamped  (unparted)  bars.  This  is  an  increase  of  about  30  per  cent,  ou 
the  increase  of  the  preceding  calendar  year. 
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In  obtaining  from  the  foregoing  tables  an  approximate  estimate  of 
tlie  amount  of  domestic  gold  and  silver  depositetl  for  coinage  in  each 
calendar  year,  the  most  reasonable  course  is  to  add  the  total  deposits 
at  San  Francisco  and  Carson  City  to  the  deposits  of  United  States 
bullion  at  Philadelphia,  since  at  the  lirst  two  establishments  all  domestic 
deposits  are  actually  turned  into  coin,  (with  slight  exceptions,)  and  at 
the  latter  establishment  it  involves  less  error  to  assume  that  all  the 
domestic  deposits  are  coined  than  to  assume  that  all  the  foreign  and 
jewelers'  deposits  are  coined.    In  this  way  I  obtain— 

Total  coinage  of  domestic  gold  and  silver. 

1867 : $24, 126,  023 

1868 19,  432, 339 

1869 19,  464,  346* 

1870 , 23,  003,  650t 

From  the  monthly  reports  of  the  Bureau  of  Statistics  of  the  Treasury 
Department  I  have  compiled  the  following — 

Tabular  statement  of  exports,  imports,  and  reexports  of  gold  and  silve)'  coin  and  hullionfor  tlie 
calendar  years  1867,  1868,  1869,  and  1870. 

IINIPORTS. 


Year  ending  December  31 — 

Bullion. 

Coin. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

1867 

$1,  345,  259 

1, 174,  570 

*  751,  821 

833,  689 

eel,  074 

115,  550 

97,  829 

127,  928 

Si,  406,  333 

1, 2C0,  090 

849,  650 

901,  617 

|5,  082,  915 
7,  541, 239 

15,  829,  763 
9,  596,  872 

84,  619, 100 
4,  863,  609 
8,289,114 

15,  014,  874 

89,  702,  015 
12  404  848 

1868 

1869 

24  118  877 

1670 

24  611  746 

Total  for  four  years. . . 

4, 105,  339 

402,  3M 

4,  507,  690 

38,  050,  789 

32,  786,  697 

70,  837,  486 

*  Given  as  $3,168,610,  by  a  clerical  error,  in  'So.  6,  series  1869-'70,  of  tbe  Bureau  of  Commerce  and  Nav- 
igation, but  corrected  in  No.  6,  series  1870-71. 


Tear  ending  December  31 — 

Bullion. 

Coin. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

1867 

819, 192, 299 
17,  402,  025 
13,  681,  984 
15,  599,  880 

815, 503,  527 
13,  987,  210 
12,  748,  315 
13, 171,  419 

834,  695,  826 
31, 389,  835 
26, 430,  299 
28,  771, 299 

830,  839,  898 
38,  328,  530 
12,  938,  834 
.33, 101,  931 

81,  919,  368 
2,  012,  716 
1,  668, 304 
4, 224,  087 

832, 759,  266 
40,  341,  246 
14,  607, 138 
37, 326,  018 

1868 

1869 

1870 

Total  for  four  years. . . 

65,  876,  788 

55, 4J.0,  471 

121, 287,  259 

115,  033,  668 

9,  824,  475 

125,  033,  668 

REEXPORTS. 


Tear  ending  December  31 — 

Bullion. 

Coin. 

Gold. 

Silver. 

Total. 

Gold. 

Silver. 

Total. 

1867 

860,  041 
50,  871 
16, 142 
25,  778 

8251,  924 

635,  339 

15,  206 

2,682 

8312,  565 

686,  210 

31,  348 

28,  460 

$2,  836,  698 
4, 150,  810 
7,  934,  976 
4,  689,  722 

84,  989,  243 
4,  591,  483 
8,  352, 250 

10, 136,  226 

87,  825,  941 

1863 

1869 

16, 287,  226 
14,  825,  948 

1870 

Total  for  four  years. . . 

153,  432 

905, 151 

1, 058,  583 

19,  612,  200 

23, 009,  202 

47, 681, 408 

*  The  silver  coinage  at  Philadelphia  in  1869  and  1870  being  less  than  the  domestic 
deposits,  the  amount  of  coinage  is  taken  instead  of  the  latter. 
t  Deducting  $1,274,458  Japanese  gold,  deposited  as  domestic  bars  at  San  Francisco. 
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Combining  these  tables  of  coinage  and  exports,  we  obtain — 

Table  of  coinage  and  export  of  domestic  gold  and  silver  for  the  calendar  years  1867j  1868, 1869, 

and  1870. 


Tear. 

Coinage. 

Export. 

Total. 

1867 

$24, 136,  023 
19,  432,  339 
19,  404,  346 
23,  003,  050 

$34,  695,  826 
31,  389,  835 
26,  430, 299 
28,  771, 299 

§58,  621,  849 
50,  822, 174 
45,  834,  G45 
51,774,949 

1868 

1869 

1870 

Whoever  chooses  to  accept  these  totals  as  fairly  representing  the  pro- 
duction of  the  country  may  do  so  5  for  my  part,  I  cannot  regard  them  as 
complete.  I  have  already  shown  the  impracticability  of  obtaining  from 
the  mint  returns  a  correct  account  of  the  domestic  gold  and  silver  turned 
into  coinage,  (though  a  recent  writer  avers  that  this  item  is  furnished  by 
the  reports  of  the  Director  "with  absolute  accuracy!");  and  it  may  be 
added  that  there  is  grave  reason  to  doubt  the  figures  given  for  exports. 
In  addition  to  private  information  received  on  this  point  from  the  Sta- 
tistical Bureau,  and  conclusions  drawn  from  personal  inquiry  iilto  the 
manner  of  making  up  these  figures,  I  may  refer  to  the  annual  report  of 
the  Director  of  the  Bureau  of  Statistics,  dated  ISTovember,  18G7,  where 
it  is  shown  that  the  law  under  which  the  statistics  of  export  are  ob- 
tained refers  to  vessels  only,  and  therefore  takes  no  account  of  over- 
land exports.  In  the  year  ending  June  30,  1867,  $6,211,753  in  treasure 
was  exported  overland  to  Canada  alone.  Of  course  this  was  mostly 
coin,  yet  a  part  was  undoubtedly  in  bars,  and  it  must  be  remembered 
that  this  item  (taken  from  Canadian  tables  and  not  found  in  our  own) 
does  not  include  any  other  of  the  then  separate  British  Provinces ;  nor 
is  there  anj  record  of  the  exports  into  Mexico,  although  the  large  amount 
of  commerce  carried  on  through  the  "free  zone"  must  involve  some 
movement  of  treasure. 

Again,  the  Director  says :  "  It  will  be  observed  that,  although  col- 
lectors of  customs  are  forbidden  to  grant  a  clearance  for  any  vessel 
bound  to  a  foreign  place  unless  full  manifests  of  the  cargo  are  previously 
furnished,  there  is  no  penalty  in  case  a  vessel  obtains  a  clearance  and 
departs  without  giving  a  full  manifest.  A  comparison  of  our  exports 
with  the  imports  officially  reported  by  the  principal  countries  with  which 
we  trade,  and  a  detailed  examination  of  the  export  manifests  at  some  of 
our  large  ports,  established  the  fact  that  this  is  not  unfrequeutly  the 
case." 

The  British  commissioners  of  customs  remark,  in  a  report  upon  this 
subject:  "  Exporters  often  endeavor,  and  not  unfrequeutly  with  success, 
to  ship  their  goods  without  clearance,  in  order  to  avoid  the  knowledge 
of  their  transactions  which  might  be  obtained  through  the  bill  of  entry 
office."  This  motive  has  acted  with  greater  force  during  the  last  seven 
years  in  the  case  of  gold  and  silver  than  in  that  of  any  other  commodi- 
ties. The  speculation  in  these  two  articles  has  been  intense,  continuous, 
and  full  of  rapid  fluctuations  beyond  all  previous  precedents.  There 
has  been  the  strongest  possible  inducement  to  conceal  the  trne  amounts 
of  specie  and  bullion  exported,  and  the  weakest  possible  means  of  pre- 
venting such  concealment.  Finally,  stories  of  surreptitious  shipments 
are  current  in  Wall  street. 

On  the  other  hand,  it  is  equally  desirable  sometimes,  for  purposes  of 
speculation,  to  overrate  the  exports  of  treasure ;  although  it  seems  less 
easy  of  performance,  except  by  actual  false  swearing.  I  have  attempted 
to  compare  our  export  statistics  with  those  of  the.  imports  of  some  for- 


MISCELLANEOUS. 


523 


eigQ  countries,  but  without  much  success.  I  introduce  here  a  single 
instance.  The  following  tables  are  furnished  at  my  request  by  Mr.  E. 
B.  Elliott,  chief  clerk  of  the  Bureau  of  Statistics  at  Washington :  • 

Exports  of  gold  and  silver  coin  and  iullion  from  the  United  States,  1867  to  1870,  fiscal  years 

ended  June  30. 


Tear. 

Gold  coin. 

Gold  bullion. 

Silver  coin. 

Silver  bullion. 

1867 

$22,  362,  635 
44, 390,  003 
14,  858,  369 
12,  768,  501 

$13,  867,  641 
23,  841, 155 
13,  584,  407 
15,  812, 108 

$2,  892,  090 

2,  536,  .506 
899,  763 

3,  554,  329 

$15,  853,  530 

12,  978,  311 

13,  573,  427 
11,  748,  864 

1868 

1869 

1870 

Total 

94,  379,  508 

67, 105,  311 

9,  883,  588 

54, 154, 132 

Proportion  of  ahove  exported  to  Great  Britain. 

1867 

$13,  823, 232 

27,514,387 

7,  587,  494 

5,  454,  963 

$6,  427,  475 
9,  846,  629 
6,  372,  734 

10,518,704 

$953,  460 

984,  949 

32,  006 

80,  000 

$6, 101,  426 

4,  654,  712 

5,  201,  960 
8,129,286 

1868 

1869 

1870 

Total 

54,  385,  076 

33, 165,  542 

2,  050,  415 

24,087,384 

Imports  of  gold  and  silver  coin  and  bullion  into    Great  Britain,  1867  to  1870,  {calendar 

years.) 


Year. 


Total  imports. 


Quantities.  Yalue, 


Inip'ts  from  United  States. 


Quantities.         Value, 


1. — ^Britisli  gold  coin  . . . 
2. — Foreign  gold  coin  . . 

3.— Gold  bullion 

4.— Total  gold 

5. — British  silver  coin.. 
6. — Foreign  silver  coin. 

7. — Silver  bullion 

8.— Total  silver 


1867 
1868 
1869 
1867, 
1868 
1809, 
1867. 
1868, 
1869, 
1867, 
1868, 
1869, 
1867, 
1868, 
1869. 
1867. 
1868. 
1869. 
1867. 
1868. 
1869. 
1867. 
1868. 
1869. 


Ounces. 
534,  298 
354,  387 
658,  500 

1,  373,  528 

1,  617,  534 
519,  096 

2, 130,  514 

2,  371,  453 

2,  282, 169 
4,  038,  340 
4,  343,  376 

3,  459,  765 
332,  744 
332,  424 
216,  766 

20,  689,  680 
19,520,588 
14,332,716 
11,  207,  976 
11,  330,  005 
12,341,221 
.32,  230,  400 
31, 183,  017 
26,  890,  703 


£ 

Ounces. 

2, 080,  421 

20,  596 

1,  379,  893 

24,  857 

2,  564, 032 

79,  828 

5,  226, 100 

1,  034,  757 

6, 159,  494 

1,  392,  997 

1,  974,  987 

292, 322 

8,  493,  638 

266,  790 

9,  596,  790 

418,  293 

9,  231,  793 

107,  546 

15,  800, 159 

1,  322, 143 

17, 136, 177 

1,  830, 147 

13,  770,  812 

479,  696 

83,  949 

74, 118 

83,  780 

8,400 

54, 577 

8,000 

5,  087,  548 

2, 150,  683 

4,  752,  926 

2,211,316 

3,  540,  863 

2,  994,  807 

2,  849,  391 

3,  649,  752 

2,  879,  712 

5,  400,  694 

3, 134,  739 

1,  480,  055 

8,  020,  888 

5,  874,  553 

7,  716,  418 

7,  620,  410 

6,  730, 179 

4,  482,  862 

5,  026, 185 

6,  976,  455 
1,  828,  694 


1,  471,  821 
1,  915,  939 
1, 109,  739 


As  the  returns  from  Great  Britain  are  those  of  calendar  years,  while 
those  of  the  United  States  are  of  fiscal  years,  a  direct  comparison  is  im- 
possible ;  but  an  approximation  may  be  arrived  at  in  the  following  man- 
ner: Deducting  from  the  exports  of  gold  bullion  to  Great  Britain  for 
the  fiscal  years  1867,  1868,  1869,  and  1870,  half  of  the  first  and  half  of 
the  last  item,  we  have  $24,692,453  as  the  probable  exports  for  the  cal- 
endar years  1867,  1868,  and  1869.  This  is  confirmed  by  the  following 
proportion:  $67,105,311  (total  exports  of  gold  bullion  for  the  fiscal 
years  1867, 1868, 1869,  and  1870) :  $50,276,908  (total  ditto  for  the  calen- 
dar years  1867,  1'868,  and  1869,  as  per  a  previous  table) ::  $33,155,542, 
(exports  of  gold  bullion  to  Great  Britain  for  the  four  fiscal  years,)  ditto 
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for  the  three  calendar  years.  The  result  corresponds  within  about 
$100,000.  A  similar  computation  gives  for  the  silver  bullion  exported 
•to  Great  Britain  during  the  calendar  years  1867,  1868,  and  1869,  by  the 
method  of  deduction,  $16,972,028,  and  by  the  method  of  proportion, 
about  $18,750,000 ;  the  mean  of  the  two  determinations  being  about 
$17,800,000. 

The  British  tables  show  3,637,986  ounces  of  gold  coin  and  bullion, 
with. an  aggregate  value  of  £13,831,334  imported  from  the  United  States 
during  the  same  period.  To  get  at  the  value  of  the  bullion  separately, 
I  have  deducted  that  of  125,281  ounces  British  coin,  at  the  rates  given 
in  the  mint  tables,  amounting  to  £488,995,  and  that  of  the  foreign  coin, 
£10,433,410,  leaving  £2,908,929  as  the  value  of  792,629  ounces  of  gold 
bullion  imported  from  the  United  States.  This  corresponds  with  $14,- 
089,216,  or  about  $17  90  per  ounce.  As  a  large  proportion  of  the  ex- 
ports is  in  the  form  of  unparted  bars,  this  value  is  certainly  high  enough. 

We  have,  then,  from  British  sources  $14,089,216,  and  from  our  own 
reports  $24,692,453,  as  the  export  of  gold  bullion  to  Great  Britain  during 
the  calendar  years  1867, 1868,  and  1869. 

The  silver  values  cannot  be  so  conveniently  ascertained  from  the  data 
given.  Yet  the  discrepancy  between  the  probable  value  of  10,530,501 
ounces  reported  from  Great  Britain,  and  $17,860,000  reported  from  the 
United  States,  is  suspicious. 

Having  been  defeated  in  the  attempt  to  obtain  other  data  for  com- 
parison, and  deeming  the  above  results  a  proof  that  the  British  statistics 
are  even  worse  than  our  own,  I  am  obliged  to  conclude  that  the  informa- 
tion afforded  from  such  sources  is  neither  accurate  nor  susceptible  of 
correction  by  analysis  and  comparison. 

It  is  but  fair  to  add  that  attempts  have  been  made  to  secure  more 
careful  returns  from  collectors  of  ports.  The  following  table  shows  the 
exports  of  gold  bars  from  the  port  of  New  York  for  a  little  more  than 
the  calendar  year  1870;  unfortunatelj^,  as  I  am  informed  at  Washington, 
other  ports  make  no  returns  by  this  schedule : 

JExport  of  gold  bars  from  the  port  of  Neic  Yorli. 

For  the  five  weeks  ending  September  25,  1869 $81, 273 

For  the  eleven  weeks  ending  December  11,  1869 604, 215 

For  the  six  weeks  ending  January  22, 1870 313, 468 

For  the  five  weeks  ending  February  26,  1870 294, 586 

For  the  three  weeks  ending  March  19,  1870 89, 267 

For  the  three  weeks  ending  April  9,  1870 19, 928 

For  the  three  weeks  ending  April  30,  1870 183, 822 

For  the  four  weeks  ending  May  28,  1870 2, 289,  943 

For  the  four  weeks  ending  June  25, 1870 2,  854,  932 

For  the  four  weeks  ending  July  23,  1870 1,  098, 151 

For  the  four  weeks  ending  August  20,  1870 '860,  408 

For  the  four  weeks  ending  September  17,  1870 1,  036, 909 

For  the  four  weeks  ending  October  15,  1870 499, 879 

For  the  five  weeks  ending  November  19,  1870 152, 000 

For  the  five  weeks  ending  December  24, 1870 249, 284 

For  the  four  weeks  ending  Janfiary  22,  1871 241, 368 

10,809,433 


Having  said  thusmuch  as  to  the  imperfection  of  thedata  afforded  by  the 
reports  of  the  Mint  aud  the  custom-house  for  ascertaining  the  amounts 
of  domestic  coinage  and  exports  of  gold  and  silver,  I  will  add  a  few 
words,  setting  forth  my  general  objection  to  the  theory  that  these 
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amounts,  if  correctly  ascertained,  would  give  the  aggregate  annual  pro- 
duct of  the  country.  The  article  above  quoted  from  the  Alta  California 
recognizes  the  fact  that  amounts  of  bullion  in  transitu,  or  in  the  hands  of 
dealers  at  the  end  of  the  year,  are  not  included  in  this  method  of  calcu- 
lating the  product.  But  this  is  a  small  matter  comijared  with  the  omis- 
sion of  sundry  items,  which  are  not  made  good,  as  is  the  one  alluded  to 
by  subsequeiit  reports. 

In  the  lirst  place  no  account  is  taken  of  the  gold  and  silver  exported 
in  the  form  of  ores  and  mattes.  I  have  direct  information  of  more  than 
a  million  dollars  in  value  thus  exported  during  1870.  Yet  the  item 
appears  neither  in  the  merchandise  nor  in  the  treasure  reports  of  the 
custom-house.  Perhaps  it  is  believed,  to  use  the  phrase  of  the  Alta, 
that  gold  and  silver  shipped  in  ballast  do  not  "  affect  the  markets  of  the 
world."  As  my  duty,  however,  does  not  concern  the  markets  of  the 
world,  but  the  actual  results  of  American  industry,  I  think  this  item 
worthy  of  notice. 

Another  instance  in  point  is  the  amount  of  gold  dust  annually  lost 
by  its  use  as  currency.  This  practice  has  almost  ceased,  save  in  a  few 
of  our  productive  placer  districts,  where  several  million  dollars  are  still 
annually  passed  from  hand  to  hand  in  trade.  I  estimate  the  quantity 
produced  and  lost  in  this  way  during  1870  at  $100,000. 

Again,  in  several  Western  States  and  Territories  there  is  a  consider- 
able local  manufacture  of  jewelry  from  gold  dust,  without  further  prepa- 
ration than  that  which  the  manufacturers  give  it.  The  small  town  of 
Helena,  Montana,  contains  five  establishments,  some  of  which  employ 
a  considerable  number  of  workmen,  and  all  of  which  manufacture 
jewelry  from  native  gold  alone.  A  large  amount  of  gold  is  annually 
hoarded,  moreover,  in  the  form  of  specimens.  In  one  or  two  instances, 
the  superintendents  of  mines  have  adopted  the  practice  of  selling  speci- 
mens ;  and  the  amounts  realized  from  such  sales  indicate  a  larger  con- 
sumption in  this  direction  than  most  persons  would  imagine.  It  is  safe 
to  say  that  $400,000  annually  are  worked  up  by  local  jewelers  or  hoarded 
as  specimens. 

But  a  far  more  important  matter  than  any  of  these  is  the  annual  con- 
sumption of  gold  and  silver  by  the  manufacturingjewelers,  watch-case, 
gold  pen,  and  spectacle  makers,  dentists,  and  silver-platers  of  the  country. 
Those  who  think  they  can  obtain  the  aggregate  product  of  the  precious 
metals  by  adding  domestic  coinage  and  domestic  bullion  exports  assume 
that  all  our  gold  and  silver  is  either  coined  or  exported,  and  that  all  the 
domestic  gold  and  silver  used  in  manufactures  has  been  previously  re- 
corded under  one  of  these  heads.  This  very  convenient  assumption  is 
totally  untrue.  Our  manufacturing  Jewelers  do  not,  as  a  rule,  melt 
coin  at  all.  They  either  buy  mint  bars,  or  they  purchase  gold  prepared 
for  their  special  uses,  in  bars,  plate,  wire,  foil,  etc.,  from  parties  who 
make  a  business  of  this  part  of  the  work. 

These  gold-preparing  houses,  of  which  there  are  several  in  the  city  of 
New  York,  take  a  large  amount  of  fine  bars  from  the  Mint  and  assay 
offices ;  but  they  also  refine  gold  for  themselves  before  alloying  it  for 
the  manufacturers.  Their  deposits  at  the  New  York  assay  office  include 
foreign,  worn  and  mutilated  coin,  unparted  bars,  and  gold  dust.  The 
quantity  which  they  refine  for  themselves  it  is  impossible  for  me  to  state. 
Perhaps  the  manufacturing  blanks  of  the  census,  when  published,  wiU 
throw  some  light  on  this  point.  At  the  present  stage  of  the  work  in 
the  Census  Bureau  no  information  regarding  it  is  available. 

Estimates  as  to  the  amount  of  gold  consumed  by  jewelers,  etc.,  vary 
considerably.  The  lowest  I  have  obtained  from  those  engaged  in  the 
business  is  $9,000,000  annually ;  the  highest  is  over  $13,000,000.    That 
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this  is  mainly  in  mint  and  other  bars,  and  not  in  coin,  I  am  thoroughly 
satisfied  by  repeated  inquiries  of  the  trade. 

It  is  equally  certain  that  the  silversmiths  melt  up  large  quantities  of 
fine  bars  as  well  as  coin,  and  that  the  silver-platers  use  silver  bars  to  a 
great  extent. 

It  is  therefore  undeniable  that  the  assumption  that  the  fine  bars  pro- 
duced at  the  Mint  and  not  coined  are  all  exported  is  a  great  mistake. 
A  large  portion  of  these  bars  is  consumed  in  this  country  by  manufac- 
turers, together  with  a  still  larger  amount  of  other  bars  which  never 
saw  the  Mint  at  all. 

In  conclusion,  my  estimates  of  production  for  1870  amount  to 
$66,000,000  ;  of  this  $51,774,949  is  accounted  for  by  the  Mint  and  export 
returns ;  but  these  returns  are  themselves  imperfect,  and  if  they  were 
absolutely  accurate,  they  are  still  inadequate  to  the  case.  The  differ- 
ence of  $14,225,051  results  from,  1,  the  errors  of  my  estimates  5  2,  the 
errors  of  the  calculated  coinage  and  exports ;  3,  the  amount  of  gold  and 
silver  reported  as  in  ores  and  mattes,  consumed  in  the  mining  districts, 
etc. ;  4,  the  amount  of  domestic  gold  and  silver,  not  coin,  consumed  in  manu- 
factures. It  is  scarcely  profitable  to  discuss  further  a  problem  the  ele- 
ments of  which  are  so  imperfectly  known.  But  so  long  as  the  produc- 
tion of  gold  and  silver  in  the  country  is  so  difficult  to  ascertain  by  trac- 
ing its  movements  and  final  destinations,  I  cannot  but  think  it  my  duty 
to  furnish  independent  data  from  other  sources.  If  the  aggregates 
thus  obtained  show  a  remarkable  excess  over  those  otherwise  obtained, 
the  fact  is  one  to  be  noted  and  studied,  not  obliterated  by  a  cowardly- 
alteration  of  one  set  of  figures  to  suit  the  other  set.  For  five  years  the 
estimates  of  the  Commissioners  of  Mining  Statistics  have  thus  exceeded, 
by  a  nearly  constant  amount,  the  totals  furnished  by  the  Mint  and  cus- 
tom-house. It  is  easy  to  sneer  at  the  Commissioners  as  "  statistical  neo- 
phytes ;  "  but  it  would  be  wiser  for  the  statistical  veterans  to  suspect 
their  data  and  methods,  and  rise  for  once  from  the  study  of  conven- 
tional figures  to  the  contemplation  of  facts. 


Appee^dix. 

RECEIPTS  OF  TEEASUEE  AT  SAN  FEANCISCO. 

[From  tlie  Uommercial  Herald,  January  13, 1871.] 

The  following  table  comprises  the  receipts  of  treasure  in  this  city, 
through  Wells,  Fargo  &  Co.'s  Express,  during  the  year  1870 : 

From  the  northern  and  southern  mines. 


1870. 

January  

Feljruary 

March 

April 

May 

June 

July 

August 

September 

October 

Kovember 

December 

Total  1870 

Totaliseo 

Total  18G8.... 

Totalise: 


Silver  bul- 
lion. 


$1, 116, 
1,  034, 
978, 
1,  047, 
1, 200, 
1,391, 
1,  200, 
1, 198, 
1,  314, 
1, 034, 
1,  434, 
1,  202, 


14, 152,  984 
Not  sop'td. 
Not  sep'td. 
Not  sep'td. 


Gold  dust. 


109, 122 
060,  827 
465,  574 
.511,  802 
81.5,  647 
855,  753 
651,  430 
680,  800 
689,  694 
304, 219 
422,  300 
194,  963 


17,  762, 131 
Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


Coin. 


^683,  649 
384,  223 
601,  842 
524,  814 
398,  289 
414, 184 
442,  891 
693,  656 
656,  675 
504,  037 
502,  312 
620,  465 


6,  487,  037 

11,  572,  594 

6,  620,  £97 

4,  812,  787 


Totals. 


$2,  908,  800 

2,  479,  522 
3, 04.5,  964 

3,  083,  892 
3,414,107 
3,  661,  079 
3,  294,  836 
3,  572,  GOO 
3,  661,  096 

2,  842, 769 

3,  419,  515 
3,  017,  973 


38,  402, 152 

44,  045,  445 

45,  932,  940 
45,  404,  770 


MISCELLANEOUS. 

From  the  northern  coast. 
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Silver  bul- 
lion. 


Gold  dust. 


Coin. 


Totals. 


Jantiary  . . . 
Februaiy . . 
March ..... 

April 

May 

Juiie 

July 

August 

Septembor . 
October — 
Kovomber  . 
December. . 


§302,  429 
201,  CG2 

88,  082 
195,  806 

G7,  533 
340,  902 
313,  200 
513,  2G9 
526,  405 
300,  490 
324, 150 
206,  C38 


§48,  038 
33,  530 
70,  8G6 
35,  494 
59,  807 

24,  2C0 
14,  085 
46,  793 

25,  095 
18,  410 
16,  521 

139,  342 


1350, 467 
235, 192 
158,948 
231,  300 
127,  400 
365, 162 
327,  885 
560,  062 
551,500 
318,900 
340,  671 
345,  980 


Total  1870. 
Total  1869. 
Total  1863. 
Total  1867. 


Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


3,  380,  566 
Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


532,  901 

300,  397 

728,  851 

1,  396,  439 


3,  913,  467 
2,  958,  458 

2,  936,  955 

3,  801,  489 


From  the  southern  coast. 


1870. 


January . . . 
February . . 

March 

April ...... 

May 

June 

July 

August 

September . 

October 

November  . 
December. . 


Total  1870. 
Total  1869. 
Total  1868. 
Total  1867. 


^^^on^""^'     ^olddust. 


Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


$7,  930 
13,725 
30,  305 
13,  472 
186,  548 
11,  339 
9,280 
10,  697 
21,  314 
21,  747 
42,  532 
30,  999 


399,  888 
Not  sep'td. 
Not  sep'td. 
Not  sep'td. 


Coin. 


$168,  402 
73,  430 
64,  019 
81,601 
30,  014 
95,  410 
85,  430 
62,  845 
50, 256 
49,  508 
37,  674 
45,  899 


844,  548 

227,  000 

557,  OpO 

1,  096,  440 


Totals. 


|176,  392 
87, 155 

94,  324 

95,  073 
216,562 
106,  749 

94,  710 
73,  542 
71,  570 
71,  255 
80,  206 
76,  898 


1,  244,  436 

2,  282,  571 
.  2,  304,  060 

2,  391,  341 


CURRENCY  MOVEMENT. 

The  annexed  table  exhibits  the  interior  and  coastwise  receipts,  (Wells, 
Fargo  &  Co.,)  imports  foreign,  and  exports  for  the  year  1868,  18G9,  and 
1870 : 


1868. 

1869. 

18*0. 

$51, 173,  955 
3,  336,  280 

$49,  286,  474 
6,  023,  677 

$42,  874,  746 

5,  466,  883 

Total  .   .  .. 

54,  510,  235 
35,  444,  395 

55,  310, 151 
37,  237, 117 

48,  341,  629 

Exports 

32,  983, 140 

Currency  movement 

19,  065,  840 

18,  023,  034 

15,  358,  489 

TREASURE  PRODUCT,  OIPORTS,  ETC. 

The  receipts  of  treasure  from  all  sources,  through  regular  public  chan- 
nels, during  the  past  twelve  months,  as  compared  with  the  same  period 
in  1869,  have  been  as  follows : 


1870. 


From  northern  and  southern  mines 

Coastwise,  north  and  south 

Imports,  foreign 

Totals 


$44,  045,  445 

5,  241,  029 

6,  023,  677 


$38,  402, 152 

4,  472,  594 

5,  466,  88;J 


55,  310, 151 


48,  341,  629 
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The  following  table  shows  the  value  and  destination  of  treasure  ship- 
ments from  this  port  during  the  past  sixteen  years,  from  1855  to  1870, 
inclusive : 


Years. 


Eastern 
ports. 


England. 


China. 


Panama. 


Otiier 
ports. 


Totals. 


1855. 
1856. 
1857  . 
1858. 
1859. 
1860. 
1861. 

1862  . 

1863  . 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 


§38,  730,  564 
30,  895,  294 
35,  531,  778 
35,  891,  236 
40, 146,  437 
35,  719,  296 
32,  628,  Oil 
26, 194,  035 
10,  389,  330 
13,  316, 122 

20,  583,  390 
29,  244,  891 
23,  355,  903 

21,  468,  800 

12,  459,  813 

13,  443,  295 


|5, 182, 156 

8,  066, 289 

9,  347,  743 
9,  265,  739 

3,  910,  930 
2,  072,  930 

4,  061,  779 
12,  950, 140 
28,  407,  250 
34,  436,  423 
15,  432,  639 

6,  532,  208 

5,  841, 184 
5, 312,  979 

11,  841,  812 
9, 790,  631 


$889,  675 

1,  308,  852 

2,  993, 264 
1,916,007 
3, 100,  756 

3,  374,  6S0 
3,  541,  279 
2,  060,  754 
4, 206,  370 
7,  888,  973 
6,  963,  522 
6,  527,  287 
9,  031,  504 
6, 193,  995 
6,  487,  445 
5,  496,  856 


?231,  207 
253,  268 
410,  929 

299,  265 
279,  949 

300,  819 
349,  769 
434,  503 

2,  503,  296 
378,  795 

1,  224,  845 
511,  550 
372,  552 
640,  000 
658, 182 
255,  497 


§128, 129 

573,  732 

692,  978 

175,  779 

202,  390 

258, 185 

95,  920 

322,  324 

505,  667 

686,  888 

1, 103,  832 

1,  548,  457 

3,  075, 149 

1,  828,  021 

5,  839,  865 

3,  996,  861 


§45, 161,  731 
50,  697,  434 
48,  976,  692 
47,  548,  096 
47,  640,  462 
42,  325,  916 

40,  676,  758 
42,  561,  761 
46,  071,  920 
56,  707,  201 
45,  308, 227 
44,  364,  393 

41,  676,  722 
35,  444,  395 
37,  287, 117 
32,  983, 140 


Totals 428,998,195 


173,  712,  844 


72,  581,  219 


9, 104, 431 


21,  034,  776 


705,  431,  895 


It  will  be  seen  that  our  treasure  exports  to  eastern  ports  were  $983,482' 
more  than  in  1869,  while  those  to  England  decreased  $2,051,181 ;  also 
to  China  and  Panama,  $1,393,274  j  to  other  ports,  $1,843,004. 

EXPORTS  OF   GOLD  AND  SILYEE,  BAES  FROM  SAN  FEANCISCO. 

[From  the  Alta  California.] 


Silver. 


1866 
1867 
1868 
1869 
1870 


$24,  995,  524 

19,  689,  943 

17,  595,  831 

13,  610,  406 

8,  962, 148 


$12, 985, 150 
15, 228, 260 
13,  902,  093 
11,  599,  794 
11,  672,  391 


PRODUCT  OF  QUICKSILVER. 

[From  the  San  Francisco  Commercial  Herald,  January  13, 1871. J 


1869. 


New  Almaden  Mine 

New  Idria  Mine 

Eedington  Mine 

Sundry  other  mines 

Total 


Flaslcs. 

25,  600 

12,  300 

8,700 

2,100 


Flaslcs. 
17,  000 
10,  450 
5,000 
1,150 


Flasks. 

14,000 

10,  000 

4,546 

1,000 


48,  700 


33,  600 


29, 546 


The  exports  east  and  to  different  countries  for  18G7,  18G8,  1869,  and 
1870,  were  as  follows : 


New  Tort 

Great  Britain 

China 

Mexico 

South  America  . . 

Australia 

British  Columbia 
Other  countries . . 

Total 


Flasks. 

2,  900 

1,500 

10,  Oil 

10,  042 

3,800 

300 

20 


28,  853 


1868. 


Flasks. 

4,500 

3,500 

17,  785 

14, 120 

2,500 

1,580 

20 

501 


44,  506 


1869. 


Flasks. 
1,500 


11,  600 

8  000 

2,900 

300 

4 

51 


24,  415 


1870. 


Flasks. 
1,000 


4,050 

7,088 

1,300 

306 

9 

41 


13,  788 


MISCELLANEOUS. 
The  exports  of  former  years  were — 
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Tear. 

Flasks. 

Year. 

Plaaks. 

In  1852.          

900 
12,  737 

20,  963 
27, 165 

23,  740 
27,  262 

24,  142 
3,399 

In  1860 

9,448 
?,5,  995 

lu  1853           

In  1601 

Iix  1854                          

lu  1802  

33,  747 

Iul863 

26,  014 

In  1856                     -       

In  1864  

36,  927 

In  1857 

In  1865 

42,  469 

In  1858                . . 

In  1866 

30,  287 

In  1859         

These  tables  show  the  production  from  all  the  mines  on  this  Pacific 
slope  to  he,  in  1870,  about  4,000  flasks  less  than  in  18C9,  while  the  exports 
have  been  10,627  flasks  less  in  1870  than  in  the  year  precediug.  The 
price  a  year  ago  was  60  cents,  against  90  cents  at  this  date.  The  pro- 
duct of  the  Kedington  Quicksilver  Mine  for  the  year  1870  has  been  4,546 
flasks,  the  company  having  used  only  one-half  of  their  reduction  capacity. 
It  is  understood  that  the  comiiany  is  under  contract  for  all  the  quick- 
silver they  produce  up  to  April,  1872,  at  $40  per  flask,  and  although  this 
figure  undoubtedly  aifords  them  a  handsome  profit,  it  is  not  difiicult  to 
see  how,  in  view  of  the  great  advance  in  quicksilver,  (now  selling  at  90 
cents  per  pound,  or  $68  85  per  flask,)  they  should  prefer  to  i)roduce, 
during  the  remainder  of  the  contract,  only  the  half  of  their  known 
capacity,  choosing  rather  to  keep  in  their  mine  the  rich  bodies  of  ore 
which  they  have  recentlj^  discovered,  to  be  worked  after  the  expiration 
of  their  contract,  when  it  will  yield  them  at  least  50  per  cent,  more  than 
if  brought  to  market  now.  This  policy  may  operate  rather  severely  on 
consumers,  by  contributing  to  enhance  the  price  of  quicksilver,  but  it 
cannot  be  denied  that  it  is  a  very  natural  one  for  the  company  to  pur- 
sue under  the  peculiar  existing  circumstances.  The  local  sale  of  quick- 
silver for  consumption  on  this  coast  has  been,  in  1870, 30  per  cent,  greater 
than  in  1809,  showing  a  noteworthy  increase,  in  spite  of  the  largely 
advanced  price. 

MONTHLY  EBCEIPTS  OF  COAL  AT  SAN  FRANCISCO  FROM  MONTE  DIABLO. 


[From  the  Alta  California  January,  6, 1871.] 


Tons. 

January 11,174 

February 10,917 

March  /. 12,205 

April.... 10,137 

May 11,  046 

June 10,310 

July 

August 


7,912 
10,  874 


September 

October  - . . 
November . 
December . 


Tons. 
11,  654 
12, 186 
10, 178 
11, 161 


Total  for  1870 129,  761 

Total  for  1869 145,  227 


COAL  TRADE  OF  SAN  FRANCISCO. 

[From  the  Commercial  Herald.J 

Imports. 

1869. 

Anthracite,  tons 24,  844 

Cumberland,  tons 5,  708 

Cumberland,  casks  11,  055 

English,  tons , 17,  386 

H.  Ex.  10 34 


1870. 

21,  320 
4,012 
6,637 

31, 196 
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1869.  1870. 

Sydney,  tons 75, 345  83,  982 

Chili,  tons 1,114  7,350 

Yaucouver  Island , 14,  880  13,  040 

Bellingliam  Bay,  tons ^20,  552  14,  355 

Mt.  Diablo,  tons 148,  722  129,  701 

Coos  Bay,  tons 14,  824  20, 507 

8;pecijied  on  tlie  loay  from  domestic  Atlantic  ports.  ( 

December  31,  1809.  1870. 

Tons 1, 200  2,  404 

Casks 2, 436  890 

Under  the  general  depression  which  has  characterized  oiir  leading 
industries  for  the  past  year,  our  coal  trade  has  maintained  itself  more 
successfully  than  we,  perhaps,  had  any  right  to  expect.  In  our  review 
of  the  market  for  1809,  we  noted  the  extraordiuary  import  of  Sydney, 
which  set  in  upon  us  in  the  last  quarter  &f  that  year,  depressing  in  an 
unusual  degree  the  market,  both  of  coal  and  tonnage.  This  extraordinary 
import  has  been  more  than  maintained  during  the  year  1870,  i^roducing 
like  results,  even  in  a  more  marked  degree.  Within  our  recollection 
p>rices  never  before  touched  the  figures  which  have  ranged  through  the 
past  year;  and,  as  a  result,  importers  complain  of  heavy  losses,  and 
ship-owners  of  unremunerative  rates.  Upon  the  whole,  however,  our 
domestic  mines  seem  to  have  maintained  themselves  remarkably  well. 
Coos  Bay  shows  an  increased  production  of  nearly  50  per  cent.,  and 
though  Bellingham  Bay  shows  a  decrease  of  some  33  per  cent.,  in  con- 
sequence of  the  interruption  of  work  at  the  mine  incident  to  important 
improvements  which  were  in  progress,  the  ageiit  assures  us  that  tho 
demand  for  this  coal  has  been  largely  in  excess  of  the  supplj^,  notwith- 
standing the  low  prices  of  other  favorite  varieties  for  domestic  purposes. 
We  also  learn  the  company  is  now  in  fine  working  order,  and  expect 
for  the  tuture  to  keep  the  market  fully  supplied.  Our  domestic  steam 
coals,  from  Mount  Diablo,  seem  also  to  have  maintained  themselves 
with  gratifying  success.  We  note  that  the  Black  Diamond  Company 
has  disbursed  its  dividends  regularly  through  the  year,  notwithstanding 
the  depression  of  prices  and  a  somewhat  diminished  production.  The 
aggregate  import  and  production  for  the  year  shows  but  a  small  apparent 
increase  of  about  2,000  tons ;  but,  as  the  calorific  power  of  our  imported 
coals  is  generally  estimated  to  be  about  a  third  greater  than  that  of  our 
domestic  production,  the  excess  of  20,000  tons  of  the  formeris  equivalent 
to  about  35,000  tons  of  the  latter  in  actual  consumption,  and,  therefore, 
more  than  accounts  for  the  decrease  in  the  production  of  our  domestic 
coals  for  the  year.  It  is  proi^er  to  note  that  for  the  first  half  of  the 
year  mining  operations  were  carried  on  in  the  Corral  Hollow  District, 
which  supplied,  as  we  learn  from  one  of  the  owners,  some  3,000  tons  to 
the  Western  Pacific  Eailroad  and  Stockton.  We  have,  therefore,  added 
this  amount  to  the  total  product  of  domestic  coals,  as  given  in  our 
detailed  tabular  statement  above.  There  has  also  been  some  coal 
brought  from  the  Eocky  Mountains,  which  is  said  to  be  a  fine  article 
for  domestic  purposes ',  biit  as  to  the  amount  brought,  we  have  no 
4gnres.  Classifying  the  various  varieties  as  foreign,  eastern,  and  do- 
mestic, and  reducing  Cumberland  casks  to  tons  at  the  rate  of  1,000 
pounds  each,  we  submit  the  annexed  comparative  statement  for  the 
past  five  years : 


MISCELLANEOUS. 


531 


ISCG. 

18C7. 

18G8. 

18G9. 

1870. 

Totals. 

Tom. 
74,  500 
22,  500 
93,  500 

Tom. 
04.  000 
C2,  500 

124,  500 

Tom. 
93,  000 
32,  7C0 
157,  000 

Tom. 
109,  000 

38,  GOO 
184, 100 

Tuns. 
135, 1G8 

30,  820 
107, 183 

Tom. 
475  G6S 

187  1''0 

Domestic    

720  '''83 

Total 

mo,  500 

251,  000 

282,  700 

331,  700 

333, 171 

1,  389,  071 
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Adellia,  Sierra  County,  California 90 

Aerolite,  White  Pine  County,  Nevada 157 

Alabama,  White  Pine  County,  Nevada -. 157 

Alaska,  Humboldt  County,  Nevada 140 
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Alcran,  Mojave  County,  Arizona 262 

Alexander  &  Co.,  Calaveras  County,  California 36 

Alleghany,  Sierra  County,  California 91 
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App,  Tuolumne  County,  California 33, 531 
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Argenta  Extension,  Elko  County,  Nevada 145 

Argentum,  Elko  County,  Nevada 115 

Arizona,  Humboldt  County,  Nevada.... 134, 141 

Arizona,  Nye  County,  Nevada , 123 

Arnold,  New  Mexico 284 

Asteroid,  Inyo  County,  California 21,22,23 

Astor,  Clear  Creek  County,  Colorado 288,316 

Astor,  Yavapai  County,  Arizona 240 
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Atlantic,  Gilpin  County,  Colorado 297 

Atturas,  White  Pine  County,  Nevada 159 

Auburn,  Humboldt  County,  Nevada 140 

Aurora  Consolidated,  White  Pine  County,  Nevada 159 
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Aztec,  Yavapai  County,  Arizona 244 
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Bacy,  Lander  County,  Nevada ^ 119 

Badger  Hill,  Nevada  County,  California 76 

Badger  Hill,  White  Pine  County,  Nevada IGl 

Badges,  Lander  County,  Nevada 119 

Bailey,  Lander  County,  Nevada •  116 

Baker,  Clear  Creek  County,  Colorado 288,316 

Baker,  Lander  County,  Nevada 116 
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Beck,  H.,  Deer  Lodge  County,  Montana 207 

Bedrock  Tunnel  Company,  Nevada  County,  California 74 

Belcher,  Storey  County,  Nevada 96, 103 

Belcher,  Segregated,  Storey  County,  Nevada 103 
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Belle  Peck,  Owyhee  County,  Idaho 190 

Belleville,  San  Bernardino  County,  California 13 

Belmont,  Clear  Creek  County,  Colorado 316 

Belmont,  Inyo  County,  California 22 

Bench,  Gilpin  County,  Colorado 297 

Ben  Franklin,  Mojave  County,  Arizona 261 

Benton,  Yavapai  County,  Arizona 247 

Benton  Cortes,  White  Pine  Countj',  Nevada IGO 

Berlin,  Lander  County,  Nevada 116, 117 
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Berry,  Lander  County,  Nevada 116 
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Black  Hawk,  Gilpin  County,  Colorado 301 

Black  Jack,  Esmeralda  County,  Nevada 175 

Black  Jacket,  White  Pine  County,  Nevada 159 

Black  Ledge,  Lander  County,  Nevada 116, 117 

Black  Sulphuret,  Esmeralda  County,  Nevada 175 

Black  Thorn,  White  Pine  County,  Nevada 160 

Blair,  White  Pine  County,  Nevada 159 

Blazing  Star,  Clear  Creek  County,  Colorado 289 

B]ood  &  Co.,  White  Pine  County,  Nevada 162 

Blue  Bell,  Elko  County,  Nevada 147 

Ehie  Bell,  Mojave  County,  Aj'izona 263 

lilue  Cloud,  White  Pine  County,  Nevada 162 

Blue  Eagle,  Lincoln  County,  Nevada 174, 175 

Blue  Gravel,  Yuba  County,  California 48, 71 

Ij  I  no  Jacket,  Elko  County,  Nevada 149 

Blue  Jacket,  Owyhee  County,  Idaho 190 

B'iue  Point  Gravel  Company,  Yuba  County,  California •. .  68, 70 

Bobtail,  Gilpin  County,  Colorado 288, 294, 296, 297, 298 

Bomig  &  Co.,  Calaveras  County,  California 35 


INDEX    OF    MINES.  535 

Page. 
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Buckeye,  Elko  County,  Nevada 145 
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Buena  Vista,  Nevada  County,  California 40,  45 
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Bunker  Hill,  Clear  Creek  County,  Colorado 2?S 

Burke,  Lincoln  County,  Nevada 1(34, 175 

Burning  Moscow,  White  Pine  County,  Nevada '  IGI 
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Butter  Cup,  Lander  County,  Nevada 119 

Butter  Cup,  White  Pine  County,  Nevada 159 

Butts  &  Co.,  Nevada  County,  Cahfornia 45 

C. 

Cahle,  Deer  Lodge  County,  Montana 206 

Cadiz,  White  Pine  County,  Nevada IGl 

Cadiz  No.  2,  White  Pine  County,  Nevada 160 

Cahill,  John  &  Brother,  White  Pine  County,  Nevada ICO 

Caledonia,  Storey  County,  Nevada 1C3 

Calhoun,  Gilpin  County,  Colorado 297 

California,  Elko  County,  Nevada 146 

California,  Gilpin  County,  Colorado 288,294,313 

California,  White  Pine  County,  Nevada 1.59 

California,  Yavapai  County,  Arizona 247 

Campbell,  Black  &  Co.,  Shoshone  County,  Idaho 203 

Camp  Grove,  Gilpin  County,  Colorado 294,297 

Candelaria,  Inyo  County,  California 22, 24 

Canon  Creek,  Placer  County,  California 37 
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Canton,  Gilpin  County,  Colorado 297 

Capital,  Clear  Creek  County,  Colorado 2S9 

Capital,  Yavapai  County,  Arizona 242 
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Castle  Dome,  Yuma  County,  Arizona 272 

Casto  Hill,  Gilpin  County,  Colorado , 315 

Cedar,  Nye  County,  Nevada -■ 130 

Cedar  Springs,  El  Dorado  County,  California 38 

Cement  Hill,  Nevada  County,  California L 45, 79 

Central,  Elko  County,  Nevada 147 

Central,  Lander  County,  Nevada 121 

Central  Pacific,  Hum  boldt  County,  Nevada 137 

Challenge,  Yuma  Coun ty,  Arizona 267 

Champion,  Lander  County,  Nevada 118, 120 

Champion,  White  Pine  County,  Nevada 157 

Chaparell,  White  Pine  County,  Nevada 162 

Chaparral,  Yavapai  County,  Arizona 254 

Charles  and  Therese,  White  Pine  County,  Nevada 160 

Charter  Oak,  White  Pine  County,  Nevada 159 

Charles  Clacklin  &  Co.,  Calaveras  County,  California 36 

Chase,  Yavapai  County,  Arizona 239 

Chatauque,  Summit  County,  Colorado 331 

Chattahoochee,  Yavapai  County,  Arizona 247 

Cherokee,  Butte  County,  California 50 

Chester,  White  Pine  County,  Nevada 117 

Chevall,  Inyo  County,  California 22 

Chicago,  Alpine  County,  California 52 

Chicago,  Lauder  County,  Nevada 116 

Chihuahua,  White  Pine  County,  Nevada 159 

Chipmunk,  Owyhee  County,  Idaho 190 

Chloride,  Summit  County,  Colorado 330 

Chloride,  White  Pine  County,  Nevada 159 

Chloride,  Yavapai  County,  Arizona 239 

Chloride  Flat,  White  Pine  County,  Nevada 161 

ChoUar,  Storey  County,  Nevada 104 

Chollar,  Lynch,  Storey  County,  Nevada 104 

Chollar-Potosi,  Storey  County,  Nevada , - 93,100,103 

Christmas  Hill,  Nevada  County,  California 84 

C'isler,  Gilpin  County,  Colorado 297 

Clark,  W.  H.,  Grant  County,  Oregon 177 

Clark-Gardner,  Gilpin  County,  Colorado  .: 297,  303 

Cliif,  White  Pine  County,  Nevada 161 

Cliffc,  Clear  Creek  County,  Colorado 316 

Clyde,  White  Pine  County,  Nevada 162 

Coaley,  Gilpin  County,  Colorado 288, 315 

Cohalco,  White  Pine  Coanty,  Nevada 161 

Coin,  Clear  Creek  County,  Colorado 316 

Coin,  Humboldt  County,  Nevada 140 

Coley,  Summit  County,  Colorado 330 

Coley,  (Guibor's  ex.,)  Summit  County,  Colorado 331 

Colleen  Bawn,  White  Pine  County,  Nevada 160 

Colorado,  Gilpin  County,  Colorado 309 

Colton,  Gilpin  Connty,  Colorado 297 

Columbia,  Boise  County,  Idaho 192 

Columbia  Hill,  Nevada  County,  California 77 

Combination,  White  Pine  County,  Nevada 160 

Comet,  Clear  Creek  County,  Colorado 316 

Comet,  Lincoln  County,  Nevada 170 
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Commercial,  Gilpin  County,  Colorado 298 

Comniouwcaltli,  Clear  Creek  County,  Colorado 289 

Couistock,  Boukler  County,  Colorado 328 

Comstock,  Summit  County,  Colorado 329 

Confidence,  El  Dorado  County,  California 38 

Confideuce,  Storey  County,  Nevada 104 

Conger,  Boulder  County,  Colorado 328 

Cougress,  Clear  Creek  County,  Colorado 289 

Conlce,  Gilpin  County,  Colorado 309 

Conly  &  Powel,  Plumas  County,  California 50 
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Consoli.dated  Chloride,  White  Pine  County,  Nevada 108 

Consolidated  Chloride  Flat,  White  Pine  County,  Nevada 159 

Consolidated  Virginia,  Storey  County,  Nevada 103 
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Constitution,  White  Piue  County,  Nevada , 161 

Cook  County,  Gilpin  County,  Colorado 297 

Coombs,  Grant  &  Co.,  Nevada  County,  California 40 

Cooper,  Gilpin  County,  Colorado 297 

Copjjer  Canon,  Humboldt  County,  Nevada .  133  ■ 

Cordoza,  E.  S.,  AVhite  Piue  County,  Nevada 161 

Corduroy,  Owyhee  County,  Idaho 190 

Cornucopia,  Yavapai  County,  Arizona 256 

Coronel,  Inyo  County,  California 23 

Corse,  Lauder  County,  Nevada , 116 

Cory  don,  Gilpin  County,  Colorado 297 

Ci'awford  County,  Gilpin  County,  Colorado 297 

Cream  City,  White  Pine  County,  Nevada 162 

Crehr  &  Co.,  Calaveras  County,  California 35 

Creole,  Lincoln  County,  Nevada 167 

Crescent,  Elko  County,  Nevada - 145, 146 

Crescent,  Lincoln  County,  Nevada 175 

Crescent,  Plumas  County,  California  . , 51 

Crescent,  White  Pine  County,  Nevada 161 

Crown  Point,  Elko  County,  Nevada 145 

Crown  Point,  Storey  County,  Nevada 93. 103 

Crystal,  El  Dorado  County,  California 38 

Crystal,  Humboldt  County,  Nevada 136 

Cumberland,  Humboldt  County,  Nevada 133 

Cutter,  White  Piue  County,  Nevada 159 

Cyclop,  YavaiJai  County,  Arizona 241 

D. 

Dollarhide,  Lander  County,  Nevada 115 

Daney,  Storey  County,  Nevada j^ 103 

Daniel  Webster,  Mojave  County,  Arizona 263 

Darby,  Mojave  County,  Arizona 263 

Date  Creek  or  Gnome,  Yavapai  County,  Arizona 256 

Davenport  &  Co.,  El  Dorado  County,  California 38 

Davis,  Calaveras  County,  California 35 

Davis,  White  Pine  County,  Nevada... 159,162 

Day  &  Harvey,  Deer  Lodge  County,  Montana 207 

Dead  wood,  Yavapai  County,  Arizona 250 

Deep  Channel,  El  Dorado  County,  California 38 

Delaware,  Gilpin  County,  Colorado 288 

Dell,  White  Pine  County,  Nevada 161 

Del  Monte,  Esmeralda  County,  Nevada , 175 

Del  Norte,  Del  Norte  County,  California 54 

Delmouico,  White  Pine  County,  Nevada 162 

Del  Pasco,  Yavapai  County,  Arizona 244 

Delphi,  Kern  County,  California 28 

DemerarOi,  Lincoln  County,  Nevada 174, 175 

Derby,  White  Piue  County,  Nevada 159, 162 

Des  Moines,  Gilpin  County,  Colorado 298 

De  Soto,  Humboldt  County,  Nevada 134, 141 

Dexter,  Yavapai  County,  Arizona 246 

Diamond,  Jefferson  County,  Montana 210 

Dick  Eagan  &  Co.,  Grant  County,  Oregon , 177 
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DicMuson,  White  Pine  County,  Nevada 162 

Dives,  Clear  Creek  Connty,  Colorado 288 

Dividend,  Yavapai  County,  Arizona 254 

Dixie,  Deer  Lodge  County,  Montana 207 

Domingo,  White  Pine  County,  Nevada 159 

Don  Juan,  White  Pine  County,  Nevada 161 

Don  Santiago,  Yuma  County,  Arizona 272 

Dorchester,  Gilpin  County,  Colorado 297 

Double  Eagle,  White  Pine  County,  Nevada 162 

Doyle  &Co.,  White  Pine  Coirnty,  Nevada.. 117 

Dromedary,  Nevada  County,  California 44 

Dysart,  Summit  County,  Colorado 331 

E. 

Eagle,  Plumas  County,  California 50 

Eagle,  Tuolumne  County,  California 33, 531 

Earl,  White  Pine  County,  Nevada - 159 

East  Boston,  Gilpin  County,  Colorado - 288 

East  Star,  Lander  County,  Nevada 121 

Eberhardt,  White  Pine  County,  Nevada 155, 157, 159 

Eclipse,  Humboldt  County,  Nevada 136 

Eclipse,  White  Piue  County,  Nevada 159 

Eddy  ( W.  M.)  &  Co.,  Nevada  County,  California 73 

Egyptian,  Gilpin  County,  Colorado 297 

El  Dorado,  Gilpin  County,  Colorado 288 

El  Dorado,  Nye  County,  Nevada :  128 

El  Dorado,  White  Pine  County,  Nevada 160 

El  Dorado  South,  Nye  County,  Nevada 128 

Elijah,  White  Pine  County,  Nevada 158 

Eliza,  Yuma  County,  Arizona 267 

Elko,  White  Pine  County,  Nevada 161 

Emersley,  White  Pine  County,  Nevada 162 

Emigrant,  White  Pine  County,  Nevada 156, 159 

Emma,  Little  Cottonwood  Canon,  Utah 218, 219 

Empire,  Gilpin  County,  Colorado 297 

Empire,  Humboldt  County,  Nevada , 14'J 

Empire,  Nevada  County,  California 43,  46 

Empire,  Storey  County,  Nevada 103 

Empire,  White  Pine  County,  Nevada 159 

Empire  Flat,  Yuma  County,  Arizona 267 

Emporium,  White  Pine  County,  Nevada 159 

Empress  Josephine,  White  Pine  County,  Nevada 161 

Enterprise,  Gilpin  County,  Colorado 297 

Enterprise,  Inyo  County,  California 24 

E  Pluribus  Unum,  Clear  Creek  County,  Colorado 2c8 

Equator,  Clear  Creek  County,  Colorado 316 

Erie,  White  Pine  County,  Nevada 161 

Esmeralda,  Lauder  County,  Nevada 121 

Espinosa,  Yavajjai  County,  Arizona 247 

Etna,  Humboldt  County,  Nevada 138 

Etna,  Siskiyou  County,  California 54 

Eugenia,  Yavapai  County,  Arizona 251 

Eunice,  White  Pine  County,  Nevada 162 

.Eureka,  Gilpin  County,  Colorado 298 

Eureka,  Los  Angeles  County,  California 28 

Eureka,  Nevada  County,  California, 40, 46 

Eureka,  Nye  County,  Nevada 130 

Eureka,  Plumas  County,  California 50 

Eureka,  White  Pine  County,  Nevada - 159 

Eureka,  Yavapai  County,  Arizona 250 

Eui'eka  Consolidated,  Lander  County,  Nevada ]  20 

Eva,  Boulder  County,  Colorado 328 

Evening  Star,  White  Pine  County,  Nevada 159 

Everett,  Green  Campbell,  Madison  County,  Montana 211 

Eversall  &  Co.,  Nevada  County,  California 79 

E.  Williams,  Nevada  County,  California 39 

Excelsior,  El  Dorado  County,  California 38 

Excelsior,  Gilpin  County,  Colorado 297 

Excelsior,  Lincoln  County,  Nevada 170, 172 

Exchequer,  Alpine  County,  California &2 
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Fairfield,  Gilpiu  County,  Colorado 288, 294, 297 

FairvicxT,  Gilpin  County,  Colorado 315 

Fairwell,  White  Pine  County,  Nevada 160 

Falls,  El  Dorado  County,  California 38 

Fashion,  Sierra  Countj^,  California 47 

Favre,  Suramit«County,  Colorado 330. 

Fay,  White  Pine  County,  Nevada 157, 162 

Featherstone,  White  Pine  County,  Nevada „ 108 

Feeuey,  White  Pine  County,  Nevada ' 162 

Federal,  Clear  Creek  County,  Colorado 288,  316 

Field,  Gilpin  County,  Colorado 301 

Fifteenth  Amendment,  Elko  County,  Nevada 149 

Finnegan  Company,  Calaveras  County,  California 35 

First  National,  Gilpin  County,  Colorado 309,312 

Fisk,  Gilpin  County,  Colorado 294,297,302 

Fisher  &  Chapman,  Trinity  County,  California 53 

Flack,  Gilpiu  County,  Colorado 288,294,313 

Flag,  Yavapai  County,  Arizona 247 

Fletcher,  White  Pine  County,  Nevada 161 

Flint  Peabody,  Mariposa  County,  California 32 

Flora  Temple,  Yuma  County,  Arizona 272 

Florida,  Lander  County,  Nevada .,  116, 117 

Florida,  (west,)  Lander  County,  Nevada 117 

Flowery,  Washoe  County,  Nevada 108 

Flying  Cloud,  White  Pine  County,  Nevada 158 

Foible,  H.,  Trinity  County,  California 53 

Foote  and  Simons,  Gilpiu  County,  Colorado 288,  298 

Forks,  Gilpin  County,  Colorado , 313 

Found  Treasure,  Elko  County,  Nevada 149 

Fountain  Treasure,  Elko  County,  Nevada 147 

Franklin,  Clear  Creek  County,  Colorado 288 

Franklin,  Humboldt  County,  Nevada 140 

Franklin,  Inyo  County,  California 23- 

Frank  Euland,  White  Pine  County,  Nevada 162 

Frank  Torpey  &  Co.,  Nevada  County,  California 40 

Frazier,  White  Pine  County,  Nevada 161 

Freeland,  Gilpin  County,  Colorado „...  298 

Freiburgh  No.  1,  Inyo  County,  California 21, 22, 24 

Freiburgh  No.  2,  Inyo  County,  California 24 

Freiburgh  No.  3,  Inyo  County,  California 24 

French,  Nevada  County,  California 79 

French,  White  Pine  County,  Nevada 157 

Front,  Inyo  County,  California 21 

G. 

Gaid  &  Orr,  Plumas  County,  California 50 

Galena,  Gilpin  County,  Colorado 297 

Galena,  Humboldt  County,  Nevada 132 

Galena,  Yavapai  County,  Arizona 253 

Gardiner,  Gilpin  County,  Colorado 288, 294, 297,  307 

Garret  &  Co.,  Calaveras  County,  California 35 

Garrison,  Lander  County,  Nevada 116 

Gem,  Lander  County,  Nevada 116 

General  Gregg,  White  Pine  County,  Nevada 158 

General  Jackson,  Clear  Creek  County,  Colorado 288 

Gennesee,  White  Pine  County,  Nevada 162 

German,  Gilpin  County,  Colorado 288, 297 

Germania,  White  Pine  County,  Nevada - 157, 161 

Gilham,  Macatiley  &,  Co.,  Nevada  County,  California 40 

Gilky,  White  Pine  County,  Nevada 160 

Gilpin,  Clear  Creek  County,  Colorado 288,  316 

Gilpin,  Gilj)in  County,  Colorado 288,  315 

Gimletville,  Oregon 182 

Glacier,  White  Pine  County,  Nevada 1.59 

Gleason,  O'Neil  &  Co.,  Calaveras  County,  California 35 

Globe,  Alpine  County,  California 51 

Gnome  or  Date  Creek,  Yavapai  County,  Arizona 256 
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48 
Goab,  Sierra  Connty,  California ^° 

Godwin,  Lander  Covmty,  Nevada |^ 

Golconda,  Humboldt  County,  Nevada -^^l, 

Goiconda,  Inyo  County,  California ^' 

Gold  Bluff,  Sierra  County,  California --■  ^oo  ,„„ 

Golden  Chariot,  Owyhee  Connty,  Idaho 1"».  1««.  J°^ 

Golden  Gate,  Boise  County,  Idaho - ^if 

^GoldenGate,  Calaveras  County,  California 1^" 

Golden  Gate,  Placer  County,  California - -  ^° 

Golden  Rule,  Tuolumne  Connty,  California '^'  "^  '  oni 

Golden  Wedge,  Gilpin  County,  Colorado ^^' 

Gold  Hill,  Boise  County,  Idaho i^^ 

Gold  Hill,  Gilpin  County,  Colorado ''"^ 

Gold  Hill,  Nevada  County,  California ^" 

Gold  Hill,  Storey  County,  Nevada '  j rq 

Gold  Hill,  White  Pine  County,  Nevada :|^^ 

Gold  Mountain,  Esmeralda  County,  Nevada ----- - ^'"^ 

Gold  Mountain  Company,  Calaveras  County,  California J-;* 

Goldshorrow,  Gilpin  County,  Colorado *^' 

Good  Samaritan,  Humboldt  County,  Nevada J-'X^ 

Goodspeed  &  Co.,  Nevada  County,  California - . , ^Oj  °- 

Goodwin,  Yavapai  County,  Arizona ~ 

Gorilla,  White  Pine  County,  Nevada -^"^ 

Gosling  Eavine,  PJacer  County,  California ^' 

Gould  and  Curry,  Mojave  County,  Arizona • qq  qr  To^ 

Gould  and  Curry,  Storey  County,  Nevada ^'*'      '  5^7 

Grace,  Gilpin  County,  Colorado '^t 

Grand  Island,  Boulder  County,  Colorado ''^^ 

Grand  Poder,  Inyo  County,  California.- J:^ 

Grant,  Elko  County,  Nevada ^f.^ 

Grant,  Gilpin  County,  Colorado :?,-, 

Grant,  Lauder  County,  Nevada 102 

Gray  Eagle,  Boise  County,  Idaho |^^ 

Great  Eastern,  Elko  County,  Nevada ||^ 

Great  Eastern,  Lander  County,  Nevada - 

Great  Valley,  White  Pine  County,  Nevada...-, ^]!^ 

Greely,  S.  E.,  White  Pine  County,  Nevada |^^ 

Green  Discovery,  Baker  County,  Oregon J-'-i 

Greenhorn,  Nevada  County,  California -  -  -  -  -  ■  ■  -  -  -  -  ^07%^ 

Gregory,  Gilpin  County,  Colorado --.---- .288,294,296,297,302 

Gregory,  (Consolidated,>Gilpiu  County,  Colorado ^^^ 

Gregory,  (2d,)  Ex.,  Gilpin  County,  Colorado ^p 

Grey  Eagle,  Elko  County,  Nevada --•  ^^ 

Griffith,  Clear  Creek  County,  Colorado 29S,  31b,  oi» 

Grizzly  Hill,  Nevada  County,  California '" 

Ground  Hog,  Gilpin  County,  Colorado *^' 

Growl  and  Go,  Boise  County,  Idaho .^:,* 

G.  T.  Clark,  Summit  County,  Colorado "^'^^ 

Guadalupe,  Inyo  County,  California ;^^ 

Guaymas,  Inyo  County,  California 17R  IP'S 

Gunboat,  Baker  County,  Oregon oQa'oqfi 

Gunnel,  Gilpin  County,  Colorado '^     'Z'ir. 

Gunnel  Hill,  Gilpin  County,  Colorado f^^ 

Guthrie,  Clear  Creek  County,  Colorado '^'-° 

Gwin  &  Coleman,  Calaveras  County,  California 

H. 

247 

Hagan,  Yavapai  County,  Arizona - •  *^ 

Hale  &  Norcross,  Storey  County,  Nevada j^,y/,iuo 

Halstead,  A.  W.,  Butte  County,  California »" 

Hancock  or  Buckeye,  Moj ave  County,  Arizona I*"^ 

Harding  &  Dickman,  Lander  County,  Nevada -^.^^ 

Harkness,  Placer  County,  California ^^ 

Harney  Bros.,  Trinity  County,  California °^ 

Harpending,  New  Mexico ^ .  „  ^^-, 

Harriet  Lane,  London  Connty,  Nevada ■^^"'  ^p' 

Harrison,  J.  H.,  Shasta  County,  California.. ^' 

Harsh,  Gilpin  County,  Colorado •. 
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Hartwell,  White  Pine  County,  Nevada 160 

Haskins,  Ehlers,  and  others,  Lassen  County,  California 55 

Havilar,  El  Dorado  County,  California 38 

Hawk  Eye,  Sierra  County,  California 47 

Hawkins  &  Co.,  Trinity  County,  California 53 

Hayes  &  Co.,  Nevada  County,  California 45 

Hayes,  Johnston  &  Co.,  Nevada  County,  California 40 

Hayner  &  Co.,  Tuolumne  County,  California 33 

Hemlock,  White  Pine  County,  Nevada 159,  ICl 

Henry  Clay,  Yavapai  County,  Arizona 249 

Henry,  Craddock  &  Co.,  Nevada  County,  California 79 

Henry  Connelly,  Calaveras  County,  California  , 35 

Herkimer,  Clear  Creek  County,  Colorado 316 

Heslep,  Tuolumne  County,  California 33,  34,  531 

Hidden  Treasure,  Gilpin  County,  Colorado 288,  313 

Hidden  Treasure,  White  Pine  County,  Nevada 155, 157 

Hidden  Treasure,  (Consolidated.)  White  Pine  County,  Nevada 108 

Hidden  Treasure,  (Original,)  White  Pine  County,  Nevada 108, 159 

Highland,  Clear  Creek  County,  Colorado 289 

Highland,  Lincoln  County,  Nevada 175 

Hindoo,  White  Pine  County,  Nevada , 159 

Hite,  Mariposa  County,  California 32 

Homestake,  Yavapai  County,  Arizona 241 

Home  Ticket,  Lander  County,  Nevada '       119 

Homeward  Bound,  Lander  County,  Nevada 116 

Honeycomb,  Shasta  County,  California 53 

Hook  and  Ladder,  El  Dorado  County,  California 38 

Hoosier,  Gilpin  County,  Colorado 298 

Hoosier  State,  White  Pine  County,  Nevada 161 

Hope,  Elko  County,  Nevada 149 

Hope,  Nevada  County,  California 40, 45 

Hope  Gravel,  Nevada  County,  California 79 

Hopping,  W.  E.,  Shasta  County,  California 53 

Howard,  White  Pine  County,  Nevada 160 

H.  Q.  and  E.  W.  Roberts,  Nevada  County,  California 40 

Huber,  Gilpin  County,  Colorado 297 

Hull,  J.  C,  White  Pine  County,  Nevada 161 

Humphrey,  Elko  County,  Nevada 152 

Hupp  &  Co.,  Trinity  County,  California 53 

Husick,  Lander  County,  Nevada 119 

Hydelauff  Ground,  Nevada  County,  California 82 

Hydraulic  Mines,  Smartsville,  California 68 

Hyko,  Lincoln  County,  Nevada 174 

L 

Iceberg,  White  Pine  County,  Nevada , 159 

Ida  Elmore,  Owyhee  County,  Idaho 108,188,189 

Idaho,  Alturas  County,  Idaho 202 

Idaho,  Boulder  County,  Colorado 327 

Idaho,  Elko  County,  Nevada 146 

Idaho,  Nevada  Countj-,  California , 43,  45,  43 

Idaho  Extension,  Elko  County,  Nevada 146 

niinois,  Gilpin  County,  Colorado 288,297,307 

Illinois,  Lincoln  County,  Nevada 175 

Imperial,  Alpine  County,  California 52 

Imperial,  White  Pine  County,  Nevada 161, 162 

Imperial,  Storey  County,  Nevada 93,99,103 

Imperial,  Washoe  County,  Nevada 103 

lucas,  Lincoln  County,  Nevada 174 

Independence,  Nevada  County,  California 40 

Independence,  Sierra  County,  California 48 

Independence,  Yavapai  County,  Arizona 254 

Indiana,  Boulder  County.  Colorado 328 

Indiana,  White  Pine  County,  Nevada '. 156 

Indiana  Hill,  Placer  County,  California 37 

Indiana  Hill  Cement  Company,  Placer  County,  California 86 

Industry,  White  Pine  County,  Nevada 159. 

Inmal,  Lander  County,  Nevada 116 
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luskip,  Humboldt  County,  Nevada 136 

loue,  Lander  County,  Nevada 121 

Iron-clad,  White  Pine  County,  Nevada 157 

Iron-clad,  Jefferson  County,  Montana 210 

Iron  Eod,  Madison  County,  Montana 211 

Isaac,  White  Pine  County,  Nevada 158 

IsabeUe,  White  Pine  County,  Nevada 117,159 

IXL,  Alpine  County,  California 52 

J- 

Jackson,  Lander  County,  Nevada 109, 120 

Jefferson,  Gilpin  County,  Colorado 297 

Jefferson,  Humboldt  County,  Nevada 133 

Jefferson  &  Co.,  Tuolumne  County,  California 33 

Jennie  A.,  White  Pine  County,  Nevada 156, 157 

Jerry  Caughlin,  White  Pine  County,  Nevada 160 

Joe  Potts,"White  F'ine  County,  Nevada 160 

John  Bachman,  Calaveras  County,  California 35 

John  F.  Henry,  Calaveras  County,  California 36 

Johnson,  Elko  County,  Nevada 147 

Johnson  &  Co.,  Nevada  County,  California 79 

Johnston,  Gilpin  County,  Colorado 288 

Jo.  Lane,  Lander  County,  Nevada 116 

Jo.  Lane,  2d  class.  Lander  County,  Nevada 116 

Jones,  Gilpin  County;  Colorado 288, 294 

Josephine,  Gilpin  County,  Colorado 298 

Josephine,  Mariposa  County,  California 29 

Josephine,  White  Pine  County,  Nevada 160 

Joseph  Lafay,  Calaveras  County,  California ■- 35 

Jo.  Thatcher,  Boulder  County,  Colorado 323 

Judkins  &  Kellog,  Plumas  County,  California 51 

Julia,  Storey  County,  Nevada 103 

Junction,  Clear  Creek  County,  Colorado 316 

Justice,  Storey  County,  Nevada 103, 108 

Kaleseed,  Nevada 117 

Kangaroo  Hill,  Yuma  County,  Arizona 267 

Kansas,  Gilpin  County,  Colorado 288,294,297,307 

Keeting,  Jefferson  County,  Montana 210 

Keller,  "white  Pine  County,  Nevada 160 

Kelley,  Baker  County,  Oregon 178 

Kelley  &  Co.,  Plumas  County,  California > 50 

Kelly,  Lander  County,  Nevada 116 

Kennedy  &  Co.,  Butte  County,  California 50 

Kenney,  Lander  County,  Nevada 116 

Kent  County,  Gilpin  County,  Colorado 294,297 

Kentuck,  Storey  County,  Nevada 99, 103 

Kentucky,  Boulder  County,  Colorado 328 

Kerl  &  Co.,  Trinity  County,  California 53 

Kern  Eiver,  Kern  County,  California 23 

Keystone,  Amador  County,  California, , 37 

Keystone,  Elko  County,  Nevada 115, 145 

Keystone,  Nevada  County,  California 79 

Kihock,  Lander  County,  Nevada 116 

King,  Gilpin  County,  Colorado 297 

King  Company,  Boise  County,  Idaho 192 

Kiugsley,  White  Pine  County,  Nevada 162 

Kingston,  Gilpin  County,  Colorado 288,297 

Kip,  Gilpin  County,  Colorado _ . .  288, 297 

Knickerbocker,  Inyo  County,  California 24 

Knickerbocker,  Sierra  County,  California 91 

Kuowlcs,  Yuma  County,  Arizona 267 

Knox,  Tuolumne  County,  California 34 

Knox  &  Asborne,  Lake  County,  California 15 
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Lacrosse,  Gilpin  County,  Colorado 309 

Lady  Bryan,  Ston'y  County,  Nevada 103 

La  Espcrauza,  Kcru  County,  California -2'6 

Lake  Superior,  Clear  Creek  County,  Colorado 288 

Lander'  Hill,  Lander  County,  Nevada Ill 

Lane  &  Fuller,  Lauder  County,  Nevada    111! 

Lane  &  Fuller,  2d  class.  Lander  County,  Neviida Ill) 

La  Primera,  Inyo  County,  California .-,. 2:.! 

Larger,  John,  Inyo  County,  California 17 

Last  Chance,  White  Pine  County,  Nevada 1C9 

Latham,  Elko  County,  Nevada 1.';.2 

Lawyer,  Boise  County,  Idaho 11)2 

Leavenworth,  Gilpin  County,  Colorado 2S7 

Leckerman  &  Co.,  Calaveras  County,  California o5 

Lecup  Diggings,  Plumas  County,  California 50 

Lee  &  CoT,  Del  Norte  County,  California 54 

Lee  and  Scott,  Pima  County,  Arizona 273 

Leihy,  Yavapai  County,  Arizona 255 

Lelaiid,  Mojave  County,  Arizona 2G5 

Leviathan,  Alpine  County,  Califoraia 51 

Leviathan,  Jefferson  County,  Montana , 210 

Lewis,  Nevada 117 

Liberty  Plill,  Nevada  County,  California 8-1 

Lily  of  the  West,  Boulder  Coimty,  Colorado 328 

Lincoln ,  Amador  County,  California 37 

Linda,  (formerly  Pine  Tree,)  Mariposa  County,  California 29 

List,  Lincoln  County,  Nevada 175 

Little  Giant,  Nye  County,  Nevada " 131 

Little  Giant,  Humboldt  County,  Nevada 132 

Little  York,  Nevada  Coiinty,  California 39,  t'3 

Live  Oak,  Nevada  County,  California 79 

Lockport,  White  Pine  County,  Nevada IGl 

Lodi,  Lander  County,  Nevada 116 

Lord  Byron,  Lander  County,  Nevada 119 

Los  iVngeles,  Y'uma  County,  Arizona 2G7 

Louisiana,  Yavapai  County,  Arizona 244 

Lyman,  Gilpin  County,  Colorado , 297 

Lyon,  Yavapai  County,  Arizona 239 

M. 

Mackie,  Gilpin  County,  Colorado - 297 

Madison,  Elko  County,  Nevada 151 

Maggie,  Lander  County,  Nevada 116, 117 

Magnet,  Clear  Creek  Couuty,  Colorado  283, 31o 

Magnolia,  Nye  County,  Nevada 130 

Mahogany,  Owyhee  County,  Idaho , 188,190 

Mahogany,  White  Pine  County,  Nevada lOD,  160 

Malheur  and  Burnt  River  Company,  Baker  County,  Oregon 178, 182 

Mammoth,  Boise  County,  Idaho ". 192 

Mammoth,  Clear  Creek  County,  Coloratlo 288 

Mammoth,  Gilpin  County,  Colorado 288, 298, 302 

Mammoth,  Lander  Couuty,  Nevada 121 

Mammoth,  Nevada  County,  California.. 40 

Mammoth,  White  Pine  County,  Nevada 108,159 

Mammoth,  Yuma  County,  Arizona 269 

Manhattan,  Nevada  County,  California 45 

Manhattan,  White  Pine  County,  Nevada 161 

Manhattan,  Lander  County,  Nevada 116 

Manhattan  Company,  Lander  County,  Nevada 112 

Manitowoc,  Humboldt  County,  Nevada 135 

Marcellus  &  Maltman,  Nevada  County,  California 73 

Margaret  Glennan,  Gilpin  County,  Colorado 288 

Margarita,  l^uma  Couuty,  Arizoua 269 

Marion,  Alpiue  County,  California 52 

Mariposa,  Mariposa  County,  California 29 

Marklee,  Amador  County,  California 37 

Martinez,  Yavapai  County,  Arizona 258 
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Maryland,  White  Pine  County,  Nevada 157 

Masonic,  Sierra  County,  California 91 

Massachusetts,  Clear  Creek  County,  Colorado 289 

Massachusetts,  Gilpin  County,  Colorado 297 

Massillou,  Lincoln  County,  Nevada 175 

May  Flower,  Boise  County,  Idaho 192 

Mayflower,  Yavapai  County,  Arizona 25(5 

Mazeppa,  White  Pine  Countj^,  Nevada 159 

McCabe,  Gilpin  County,  Colorado 309 

McClellan,  Yavapai  County,  Arizona 249 

McCormick,  Esmeralda  County,  Nevada 175 

McDonald,  J.  H.,  White  Pine  County,  Nevada 159 

McGlew  &  Dawley,*  Nye  County,  Nevada 130 

McKenney  &  Co.,  El  Dorado  County,  California  ..'. 38 

McKenzie,  Lincoln  County,  Nevada 174 

McMurray  &  Main,  Inyo  County,  California 17 

McEae,  White  Pine  County,  Nevada 159 

McSorley  &  Co.,  Nevada  County,  California 40 

Meadow  Valley,  Lincoln  County,  Nevada. ..■. 109,164,163 

Mendeville  &  Co.,  Inyo  Countv,  California 17 

Mendota,  Clear  Creek  County,"  Colorado 288,  316 

Mercer  County,  Gilpin  County,  Colorado ! 298,  313 

Merchant,  Gilpin  County,  Colorado 298 

Metropolitan,  Gilpin  County,  Colorado 297 

Metropolitan,  White  Pine  County,  Nevada ■ Ill 

Michigan,  Mojave  County,  Arizona. 285 

Milton,  White  Pine  County,  Nevada IGO 

Milwaukee,  Gilpin  County,  Colorado 294 

Mina  Grande,  Inyo  County,  California 27 

Mineral  Hill,  Elko  County,  Nevada 114 

Mineral  Point,  White  Pine  County,  Nevada 161 

Miner's  Delight,  Elko  County,  Nevada 151 

Miner's  Delight,  Sweetwater  County,  Wyoming 334 

Miner's  Eest,  Elko  County,  Nevada 151 

Minetta,  White  Pine  County,  Nevada. . , 160 

Minnehaha,  Yavapai  County,  Arizona 245 

Minnesota,  White  Pine  County,  Nevada 160 

Miser's  Dream,  White  Pine  County,  Nevada • 161 

Mitchell,  Gilpin  County,  Colorado 298 

Mitchell,  Mojave  County,  Arizona 265 

Molly  Stark,  White  Pine  County,  Nevada 161 

Monetary,  Nye  County,  Nevada 131 

Monitor,  Alpine  County,  California 51 

Monitor,  Elko  County,  Nevada 145 

Monitor,  Boulder  Countj^,  Colorado 328 

Monitor,  Yavapai  County,  Arizona , 248 

Monroe,  Elko  County,  Nevada 115 

Monroe,  Gilpin  County,  Colorado 298 

Monroe,  Humboldt  County,  Nevada 140 

Monroe,  Lincoln  County,  Nevada 174 

Montana,  Elko  County,  NcA^ada 147 

Montana  Midas,  Madison  County,  Montana 211 

Monte  de  Ora,  Butte  County,  California £0 

Montezuma,  Humboldt  County,  Nevada — »  137 

Montezuma,  White  Pine  County,  Nevada 162 

Montezuma,  Yavapai  County,  Arizona 256 

Montgomery,  White  Pine  County,  Nevada 160 

Monument,  Elko  County,  Nevada 149 

Monumental,  Baker  County,  Oregon 179 

Monumental,  Sierra  County,  California 47 

Sloore  &.  Co.,  Butte  Conntj^,  California 50 

Morgan,  Esmeralda  County,  Nevada 175 

Morning  Star,  Alpine  Conn ty,  California ' 53 

MoKiing  Star,  Placer  County,  California 37 

Morning  Star,  Yavapai  County,  Arizona : 239 

Morrell',  Gilpin  County,  Colorado , 298 

MoiTis  &  Caplc,  Lander  County,  Nevada 115 

Moss,  Mojave  County,  Arizona 264 

Mountain,  Alpine  County,  California 53 


INDEX   OF   MINES.  545 

Pago. 

Mountain,  Baker  County,  Oregon 179 

Mountain,  Placer  County,  California 37 

Mountain  Chief,  White  Pine  County,  Nevada 157 

Mountain  City,  Elko  County,  Nevada ,  145 

Mountain  Gate,  Placer  County,  California 37 

Mountain  King,  Elko  County,  Nevada 151 

Mountain  Earn,  Clear  Creek  County,  Colorado 288 

Mountain  Springs,  Yavapai  County,  Arizona 244 

Mountain  Summit,  Nevada  County,  California 79 

Mount  Airy,  Nye  County,  Nevada 130 

Mt.  Desert,  Gilpin  County,  Colorado 288 

Mount  Tenabo,  Lander  County,  Nevada 117 

N. 

Napoleon,  Summit  County,  Colorado 330 

Narragansett,  Gilpin  County,  Colorado , 303 

Nebraska,  Nevada  County,  California 79 

Neece  &  West,  Nevada  County,  California 46,82 

Nelson,  White  Pine  County,  Nevada 161 

Ne  Plus  Ultra,  Humboldt  County,  Nevada '....  140 

Nevada,  Elko  County,  Nevada 145, 147 

Nevada,  Sierra  County,  California 47 

Nevada,  White  Pine  County,  Nevada 159 

Nevada,  Yuba  County,  California 48 

Nevada  Butte,  Battle  Mt.  District,  Nevada HI 

Nevada  Land  and  Mining  Company,  Washoe  County,  Nevada 107 

New  Boston,  Clear  Creek  County,  Colorado 288 

New  Era,  Yavapai  County,  Arizona 246 

Newfoundland,  Gilpin  County,  Colorado 288, 297 

New  Idria,  Fresno  County,  California 15 

New  York,  Plumas  County,  California 50 

New  York,  Sierra  County,  California 92 

Niagara,  Lander  County,  Nevada .^  116 

Nip  and  Tuck,  El  Dorado  County,  California 38 

Ni-Wot,  Clear  Creek  County,  Colorado 288 

Nonpareil,  Yuma  County,  Arizona 272 

Noodle,  Mojave  County,  Arizona 262 

Noonday,  White  Pine  County,  Nevada 108 

Norman,  Elko  County,  Nevada , 115 

Nortb  American,  Sierra  County,  California 47 

North  Bloomfleld  Gravel  Company,  Nevada  County,  California 77 

Nortbey,  Lander  County,  Nevada 116 

Northey  «fc  Co.,  Elko  County,  Nevada 115 

North  Fork,  Sierra  County,  California 90 

North  Star,  Gilpin  County,  Colorado 307 

North  Star,  Humboldt  County,  Nevada 136, 141 

North  Star,  Lander  County,  Nevada lOs'  112 

North  Star,  Nevada  County,  California '   45 

North  Star,  Summit  County,  Colorado , 33I 

Northwestern,  Alpine  County,  California 51 

Nottoway,  Gilpin  County,  Colorado 297 

Nut  Pine,  Lincoln  County,  Nevada ',  170 

O. 

Oakland,  White  Pine  County,  Nevada 160 

Oaks  and  Reese,  Mariposa  County,  California 32 

Occidental,  Storey  County,  Nevada 104 

O'Connor,  Nevada  County,  California 45 

Ogden,  Gilpin  County,  Colorado 298 

Ohio,  Boulder  County,  Colorado 328 

Ohio,  Jefferson  County,  Montana 210 

Ohio  State,  White  Pine  County,  Nevada 160 

O.  K.,  Clear  Creek  County,  Colorado 288,316 

Old  England,  White  Pine  County,  Nevada 158 

Old  Lang  Syne,  Humboldt  County,  Nevada 140 

Old  Settler,  Summit  County,  Colorado 331 

Olsen,  Lander  County,  Nevada [,]  116 

H.  Ex.  10 35 


546  INDEX    OF   MINES. 

Page. 

Omaha,  Gilpin  County,  Colorado 288 

Omega,  Inyo  County,  California 22 

Omega,  Nevada  County,  California 39, 45 

Oneida,  Amador  County,  California 37 

Only  Chance,  Deer  Lodge  County,  Montana 206 

Ophir,  Gilpin  County,  Colorado 309,310 

Ophir,  Storey  County,  Nevada 93, 103 

Oregon,  LaDder  County,  Nevada 112, 115 

Oriental,  Nevada  County,  California 46 

Oriental,  Sierra  County,  California 108 

Orleans,  Nevada  County,  California 45, 46 

Oro  Fino,  Baker  County,  Oregon 178 

Oro  Fino,  Owyhee  County,  Idaho 190 

Oroville,  Butte  County,  California 50 

Orxjhan  Boy,  Mojavo  County,  Arizona '. 262 

Osborne,  J.  B.,  Elko  Couuty,  Nevada 152 

Oscar,  Gilpin  County,  Colorado 298 

Osinippa,  Yavapai  County,  Arizona 246 

Othello,  White  Pine  County,  Nevada 160 

Overman,  Storey  Couuty,  Nevada 101, 103 

Oversight,  Yavapai  County,  Arizona 254 

Owego,  White  Pine  County,  Nevada 161 

P. 

Pacific,  Gilpin  County,  Colorado 297 

Pacific,  Nevada  County,  California 79 

Pacific,  Sierra  County,  California 91 

Pactolus,  Yuba  County,  California 71 

Page,  Lander  County,  Nevada 119 

Page  &  Corwin,  Lander  County,  Nevada 115 

Pan  Handle,  White  Pine  County,  Nevada 160 

Paul  &,  Co.,  Calaveras  County,  California 35 

Paymaster,  Clear  Creek  County,  Colorado 238 

Peabody  &  Hall,  Nevada  County,  California 39 

Peck  &  Porter,  Owyhee  County,  Idaho 190 

Peck&  Thomas,  Gilpin  County,  Colorado 288,298 

Pedrick  &  Co.,  Inyo  County,  California 17 

Pennsylvania,  Alpine  County,  California 52 

Pennsylvania,  Gilpin  County,  Colorado 297 

Pennsylvania,  Nevada  County,  California 45 

Perrin,  Gilpin  Couuty,  Colorado 298 

Perrin's,  Nevada  County,  California 44 

Peruvian,  Clear  Creek  County,  Colorado 2S8 

Peters,  F.  M.,  White  Pine  Couuty,  Nevada 159 

Pewabic,  Gilpin  County,  Colorado 288, 297 

Phcenix,  Nevada  County,  California 44 

Phoenix  of  Sebastopol  Hill,  Nevada  County,  California 44 

Picayune,  Nevada  County,  California 40 

Pine  Mountain,  Yavapai  Couuty,  Arizona 248 

Pine  Tree,  Yavapai  County,  Arizona 254 

Pinto,  White  Pine  Couuty,  Nevada 159,161 

Pioche,  Lincoln  County,  Nevada 104,168, 175 

Pioneer,  Boise  County,  Idaho 192 

Pioneer,  Coos  County,  Oregon 176 

Pioneer,  Park  County,  Colorado 332 

Pittsburg,  Alpine  County,  California 52 

Pittsburg,  Nevada  County,  California 46 

Pittsburg  and  Yuba,  Yuba  County,  California 48, 71 

Planet,  Yuma  County,  Arizona. 267 

Pleasant  View,  Gilpin  County,  Colorado 2S8 

Plymouth,  Lander  County,  Nevada 115, 110, 117 

Plymouth,  Yavapai  County,  Arizona 248 

Pocahontas,  Esmeralda  County,  Nevada 175 

Pogonip,  White  Pine  County,  Nevada 159 

Pond  &  Co.,  Placer  Couuty,  California 37 

Poorman,  Owyhee  Couuty,  Idaho 188, 189 

Poorman,  Yuma  County,  Arizona 272 

Porter,  Elko  County,  Nevada - 147 
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Port  Wine,  Wbite  Pine  County,  Nevada 161 

Post  Hole,  White  Pine  County,  Nevada 159 

Potosi,  Amador  County,  California 37 

Potosi,  Elko  County,  Nevada 149 

Potosi,  Humboldt  County,  Nevada 136 

Powell,  Lander  County,  Nevada 116 

Prairie  Diggings,  Grant  County,  Oregon 177 

President,  Yavapai  County,  Arizona 240 

Pride  of  the  Pines,  Mojave  County,  Arizona 261 

Pride  of  the  West,  Boulder  County,  Colorado '. ..  327 

Princeton,  (New,)  Mariposa  County,  California 30 

Princeton,  (Old,)  Mariposa  County,  California 30 

Prize,  Gilpin  County,  Colorado 238,294,297 

Progress,  White  Pine  County,  Nevada 162 

Prometheus,  Gilpin  County,  Colorado 297 

Promise,  Gilpin  County,  Colorado 288 

Promontory,  White  Pine  County,  Nevada 162 

Prospect,  Nevada  County,  California 46 

Prosperity,  Yuma  County,  Arizona 272 

Providence,  Lander  County,  Nevada 116, 117 

Q. 

Q.  D.  Hickeye,  Nevada  County,  California , 39 

Quaker,  Clear  Creek  County,  Colorado 288 

Quaker  City,  Calaveras  County,  California 35 

Quartz  Hill,  Gilpin  County,  Colorado 309 

Queen  City,  Inyo  County,  California 21 

Q«ieen  of  the  Pacific,  Mojave  County,  Arizona 265 

Queen  of  Palmyra,  Yavapai  County,  Arizona 256 

Queen  of  the  West,  Inyo  County,  California 22 

Quicksilver  Mining  Company,  Santa  Clara  County,  California ^      15 

E. 

Eahbet  &  Steele,  White  Pine  County,  Nevada 161 

Eailroad  Company,  Calaveras  County,  California 35 

Eainbow,  Yavapai  County,  Ai'izona 235 

Eathgeb  &  Co.,  Calaveras  County,  California 36 

Eattler,  Lincoln  County,  Nevada 174 

Eaymond  «fe  Ely,  Lincoln  County,  Nevada 163 

E.  C.  Black,  Nevada  County,  California 39 

Eeal  del  Monte,  Yavapai  County,  Arizona 256 

Eedding,  Sierra  County,  California 47 

Eedington  Company,  Lake  County,  California ^ 15 

Eed  Jacket,  Owyhee  County,  Idaho 188, 190 

Eed  Mountain,  Esmeralda  County,  Nevada 175 

Eed  Mountain,  Owyhee  County,  Idaho 190 

Eed  Warrior,  Lincoln  County,  Nevada 170 

Eed,  White  and  Blue,  Lander  County,  Nevada 116 

Eeed  &  Co.,  Calaveras  County,  California 35 

Eeindeer,  Inyo  County,  California 22  . 

Belief  Hill,  Nevada  County,  California ,,  78 

Eeserve  Company,  Calaveras  County,  California , 35 

Eevenue,  Elko  County,  Nevada 147 

Eice,  H.  F.,  White  Pine  County,  Nevada 160 

Eichmond,  Lander  County,  Nevada 119, 120 

Eichmond,  Lincoln  County,  Nevada 175 

Eichmond,  Y^avapai  County,  Arizona 244 

Eippon,  Alpine  County,  California 52 

Eising  Star,  Owyhee  County,  Idaho 108,189 

Eising  Sun,  Baker  County,  Oregon 179 

Eising  Sun,  Placer  County,  California 38 

Eobert  Emmet,  Clear  Creek  County,  Colorado 288 

Eobert  Lee,  Jefferson  County,  Montana 210 

Eobinson,  Inyo  County,  California 22 

Eochester,  Humboldt  County,  Nevada / 137 

Eockford,  Gilpin  County,  Colorado „ 297 

Eocky  Fellow,  Baker  County,  Oregon 179 
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Rocky  Mountaiu,  Gilpin  County,  Colorado '.i 307 

Eoderic  Dhu,  Gilpin  County,  Colorado 294,298 

Roman,  Nevada ■. 117 

Roman  Empire,  White  Pine  County,  Nevada 162 

Rosario,  Yuma  County,  Arizona 269 

Rosebar,  Yuba  County,  California 48 

Ross,  Lander  County,  Nevada 116 

Rough  and  Ready,  Nevada  County,  California 45 

Royal  American,'Lander  County,  Nevada 116 

Ruckel  or  Union,  Baker  County,  Oregon 179 

Running,  Gilpin  County,  Colorado 298 

Ryan  Ledge,Nevada  County,  California 45 

S. 

Sacramento,  Inyo  County,  California 22 

Sacramento,  Sierra  County,  Nevada 104 

Sage  Brush,  White  Pine  County,  Nevada 159, 161 

Sailor  Flat,  Nevada  County,  California 39 

San  Aberlino,  Inyo  County,  California 21 

San  Benito,  Inyo  County,  California 22 

San  Bernard,  White  Pine  County,  Nevada - 156 

San  Felipe,  Inyo  County,  California 21, 22, 24 

San  Francisco,  Inyo  County,  California 23 

Sangammon,  White  Pine  County,  Nevada 160 

San  Ignacio,  Inyo  County,  California 20,21,22,23 

San  Louis,  Inyo  County,  California 22 

San  Lucas,  Inyo  County,  California 20,22,23 

San  Miguel,  Inyo  County,  California 24 

San  Pedro,  White  Pine  County,  Nevada 162 

Santa  Clara  Guadalupe,  Santa  Clara  County,  California 15 

SantarCruz,  Lincoln  County,  Nevada 174 

Santa  Maria,  Inyo  County,  California 24 

Santa  Rita,  Lincoln  County,  Nevada , 175 

Santa  Rita,  Pinos  Altos,  New  Mexico 283 

San  Thomas,  Inyo  Coimty,  California 23 

Saratoga,  Gilpin  County,  Colorado 297 

Saratoga,  Lander  County,  Nevada 115, 117 

Saratoga,  White  Pine  County,  Nevada 162 

Saunders,  White  Pine  County,  Nevada 162 

Savage,  Lincoln  Coianty,  Nevada 174, 175 

Savage,  Mojave  County,  Arizona 262 

Savage,  Storey  County,  Nevada 102, 103 

Savannah,  Humboldt  County,  Nevada 138 

Schaflfter,  Clear  Creek  County,  Colorado 289 

Schenectady,  Alpine  County,  California f 51 

Schoharie,  White  Pine  County,  Nevada 157 

Schuyler,  Elko  County,  Nevada 152 

Scott  Valley,  Siskiyou  County,  California 54 

Seaton,  Clear  Creek  County,  Colorado 289, 316 

Sebastopol,  Nevada  County,  California 46 

Secret  Canyon,  Lander  County,  Nevada , , 114 

Segregated'  Belcher,  Storey  County,  Nevada 103 

Seminole,  Humboldt  County,  Nevada 136 

Senator,  Gilpin  County,  Colorado 298 

Senator,  Yavapai  County ,^izoua : 240 

Sensenderfer,  Gilpin  County,  Colorado 301 

Sentinel,  Lander  County,  Nevada 120 

Sentinel,  White  Pine  County,  Nevada 157 

Service,  Lincoln  County,  Nevada 175 

Seto,  White  Pine  County,  Nevada 162 

Seymour  No.  10,  White  Pine  County,  Nevada 159 

Shakespeare,  Lander  County,  Nevada 116 

Shamrock,  East  Canon,  Utah 219 

Shea  &  Co.,  Nevada  County,  California 45 

Sheba,  Humboldt  County,  Nevada 134, 141 

Shelton,  Yavapai  County,  Arizona 24(5 

Shepherd,  W.,  Shoshone  County,  Idaho 203 

Sheppard  &  Wilton,  El  Dorado  County,  California 38 
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Shiloli,  Humboldt  County,  Nevada 133 

Sierra  Buttes,  Sierra  County,  California 48 

Sierra  Nevada,  Storey  County,  Nevada 101, 103 

Sierra  Pasco,  Wliite  Pine  County,  Nevada 159 

Silver,  Humboldt  County,  Nevada 134, 141 

Silver  Brick,  White  Pine  County,  Nevada. 162 

Silver  Circle,  White  Pine  County,  Nevada 117 

Silver  Mountain,  Clear  Creek  County,  Colorado 289 

Silver  Peak,  Lincoln  County,  Nevada i 174, 175 

Silver  Plume,  Clear  Creek  County,  Colorado 288,316,319 

Silver  Star,  White  Pino  County,  Nevada 160 

Silver  Vault,  White  Pine  County,  Nevada 108 

Silver  Wave,  White  Pine  County,  Nevada 108, 157 

Silver  Wedge,  White  Pine  County,  Nevada 161 

Silver  Wing,  Summit  County,  Colorado 330 

Silver  Witch,  Mbjave  County,  Arizona 265 

Simmons  &  Co,,  Siskiyou  County,  California 54 

Simmons'  Fork,  Gilpin  County,  Colorado 288 

Slate  Creek,  Nevada  County,  California 46 

Smartville,  Yuba  County,  California 48 

Sraartsville  Hydraulic  Mines,  California 68 

Smith,  Lander  County,  Nevada 116 

Smith,  J.  E.,  White  Pine  County,  Nevada 162 

Smith  &  Parmelee,  Gilpin  County,  Colorado 302 

Snowdrift,  Clear  Creek  County,  Colorado 288,316,319 

Snow  Drop,  White  Pine  County,  Nevada 161 

Snow  Squall,  Esmeralda  County,  Nevada 175 

S.  W.  Stranahan  &  Co.,  Nevada  County,  California 82 

Sonoma,  Elko  County,  Nevada 151 

Southern  Cross,  Mojave  County,  Arizona 265 

Southern  Pacific,  Lander  County,  Nevada ■ 119 

South  Star,  Nevada  County,  California 45 

Sovereign  People,  Boulder  County,  Colorado 328 

Sowles  &  Perkins,  Sweetwater  County,  Wyoming 334 

Spalding  &  Co.,  T uolumne  County,  California 33 

Spanish,  White  Pine  County,  Nevada 162 

S.  P.  Chase,  Gilpin  County,  Colorado 298 

Spencer,  Lander  County,  Nevada 116 

Springer,  Lincoln  County,  Nevada 175 

Stalker  &  Stanley,  Gilpin  County,  Colorado „ 313 

Stamboul,  White  Pine  County,  Nevada 162 

Star,  White  Pine  County,  Nevada 159 

Star  of  the  Evening,  Nevada 117 

Star  Spangled  Banner,  Nevada  County,  California 46 

Stark  Co.,  Gilpin  County,  Colorado 288 

Staten  Island,  Boulder  County,  Colorado 327 

Steele,  John,  White  Pine  County,  Nevada 160 

Sterling,  Yavapai  County,  Arizona 240 

Stevens,  Clear  Creek  County,  Colorado 288,316,317 

Stewart,  White  Pine  County,  Nevada : 159 

Stewart  &  Co.,  Nevada  County,  California 79 

St.  Louis,  Gilpin  County,  Colorado , 288 

St.  Louis,  Inyo  County,  California 1 21 

St.  Louis,  Lander  County,  Nevada 117 

St.  Louis  and  Montana,  Deer  Lodge  County,  Montana 206 

Stockholm,  White  Pine  County,  Nevada 161 

Stonewall,  White  Pine  County,  Nevada 162 

Stonewall  Jackson,  Baker  County,  Oregon , 178 

St.  Patrick,  California 110 

Strong  &  Mathews,  Calaveras  County,  California 35 

Stump  Coin,  Gilpin  County,  Colorado 297 

Succor,  Storey  County,  Nevada , 105 

Sudeburg,  Gilpin  County,  Colorado  , 294 

Sukey,  Summit  County,  Colorado , 330 

Sullivan,  Gardner,  Gilpin  County,  Colorado 297 

Summit,  Lauder  County,  Nevada 121 

Summit,  White  Pine  County,  Nevada 159 

Sunburst,  Lander  County,  Nevada 121 

Sunny  Hill,  Elko  County,  Nevada 145 
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Sunny  South,  Lincoln  County,  Nevada 175 

Swamj)  Angel,  Nevada  County,  California 39 

Sweepstakes,  Clear  Creek  County  Colorado 288 

T. 

Tallulah,  Humboldt  County,  Nevada 140 

Tarsliisli,  Alpine  County,  California 51 

Taylor  &  Passmore,  Lander  County,  Nevada 116 

Teatf,  James,  Placer  County,  California 85 

Tecliatticup,  Pah  Ute  County,  Arizona 266 

Telegraj)h,  Lander  County,  Nevada 117 

Terrible,  Clear  Creek  County,  Colorado 288,316 

Texas  Company,  Calaveras  County,  California 35 

Thompson  &  Co.,  Grant  County,  Oregon 177 

Thorp  &  Co.,  Calaveras  County,  California 35 

Ticonderoga,  Yavapai  County,  Arizona 254 

Tie-Tie,  Yavapai  County,  Arizona : 249 

Tiger,  Summit  County,  Colorado , 331 

Tiger,  Yavapai  County,  Arizona 255 

Timoke,  Lander  County,  Nevada 117 

Tomlinsou,  O.  M.,  Nevada  County,  California 79 

Tom  Paine,  "White  Pine  County,  Nevada 159 

Tom  Teuuaut,  White  Pino  County,  Nevada 160 

Topeka,  Gilpin  County,  Colorado 297 

Town  Talk,  Nevada  County,  California 40,  45, 46 

Transylvania,  Nye  County,  Nevada 128 

Trench,  White  Pine  County,  Nevada 159 

Trenton,  Humboldt  County,  Nevada 133 

Tresilos,  Inyo  County,  California , 22 

Trojan,  Boulder  County,  Colorado 328 

Trout,  Deer  Lodge  County,  Montana 207 

Troy,  Gilpin  County,  Colorado 288 

Troj^,  Lauder  County,  Nevada 116, 117 

Troy,  2d  class.  Lander  County,  Nevada 116 

Truckee,  No.  7,  White  Pine  County,  Nevada 159 

Trust,  Gilpin  County,  Colorado 301 

Tucker  Ex.,  Gilpin  County,  Colorado 297 

Tuna,  White  Pino  County,  Nevada 157 

Tuolumne,  Lander  County,  Nevada 115, 116 

Turner,  Eice  &  Co.,  Plumas  County,  California 50 

Tuscola,  Gilpin  County,  Colorado , 297 

Twin,  Yavaxjai  County,  Arizona 249 

U. 

Uncle  Sam,  White  Pine  County,  Nevada 157 

Underwood  &  Co.,  Nevada  County,  California 45 

Union,  Calaveras  County,  California 35 

Union,  Gilpin  Countv,  Colorado 307 

Union,  Inyo  County,  California 20,21,22,24 

Union,  Mojave  County,  Arizona 262 

Union,  Nevada  County,  California , 39 

Union,  Sierra  County,  California 48 

Union,  Yuba  County,  California 48 

Union,  or  Euckel,  Baker  County,  Oregon 179 

Union  Gravel  Company,  Nevada  County,  California 77 

Union  Hill,  Nevada  County,  California 46 

United  States,  Nevada  County,  California 79 

United  States,  White  Pino  County,  Nevada 161 

United  States,  Yavapai  County,  Arizona' 255 

Umpire,  Summit  County,  Colorado 331 

U.  P.  E.,  Gilpin  County,  Colorado 288 

V. 

Van  Emon  Bros.,  Placer  County,  California 37 

Vernon,  Yavapai  County,  Arizona 248 

Victoria,  Yavapai  Count.v,  Arizona , 240 

Virginia,  Elko  County,  Nevada ,  145 
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Virginia,  Inyo  County,  California 24 

Virginia,  White  Pine  County,  Nevada 159 

Virginia  Consolidated,  Storey  County,  Nevada 103 

Virgin  Silver,  Lincoln  County,  Nevada 175 

Vulture,  Yavax^ai  County,  Arizona 257 

W. 

Wabash,  White  Pine  County,  Nevada 161 

Waguleslie  warn.  White  Pine  County,  Nevada 162 

Walker,  Lauder  County,  Nevada 116 

Walker,  Siunmit  County,  Colorado 331 

Wall  Street,  Gilpin  County,  Colorado 297 

Ward  Beecher,  White  Pine  County,  Nevada 157 

War  Eagle,  Lincoln  County,  Nevada 170 

Warren's  Camp,  Idaho  County,  Idaho 203 

Washington,  Baker  County,  Oregon 179 

Washington,  Mariposa  County,  California 32 

Washington,  Shasta  County,  California 53 

Wautoga,  Gilpin  County,  Colorado ". 288 

Wayant,  Lander  County,  Nevada . . .  ^ , 116 

Weh-Foot,  Boise  County,  Idaho : 192 

Webster  &  Co.,  Nevada  County,  California 40, 45 

Western  Extension,  Lincoln  County,  Nevada 168 

W.  H.  Cushman,  Gilpin  County,  Colorado 309 

W.  H.  Dnreas,  Nevada  County,  California 39 

White,  Humboldt  County,  Nevada 133 

White  &  Co.,  Nevada  County,  California 79 

Whitlatcli  Union,  Lewis  and  Clarke  County,  Montana. .. , 209 

Whitlatcli  Yankee  Blade,  Lander  County,  Nevada 116 

Wide  West,  Alturas  County,  Idaho 202 

Wide  West,  Lander  County,  Nevada 121 

Wild  Emigrant,  Nevada  County,  California 44 

Williams,  Lander  County,  Nevada 116 

Williams  «fc  Co.,  Nevada  County,  California 82 

Wills,  F.  H.,  White  Pine  County,  Nevada 160 

Wilson,  Lander  County,  Nevada 119 

Wilson  &  Graptree,  White  Pine  County,  Nevada 162 

Winnebago,  Gilpin  County,  Colorado 288, 298 

Winnebaha,  White  Pine  County,  Nevada 162 

Wissahickon,  Elko  County,  Nevada 115 

Wittekind,  Inyo  County,  California 24 

W.  M.  Eddy,  Nevada  County,  California 39 

Wood,  Gilpin  County,  Colorado 297 

Woods,  Lander  County,  Nevada 116 

Woodworth,  Mojavo  County,  Arizona 262 

Wright  Bros.,  Siskiyou  County,  California 54 


Yandell,  Lander  County,  Nevada 116 

Yankee,  Gilpin  County,  Colorado 288 

Yankee  Blade,  Lake  County,  Colorado 332 

Yellow  Jacket,  Boise  County,  Idaho 192 

Yellow  Jacket,  Storey  County,  Nevada 93,98,103 

Yosemite,  White  Pine  County,  Nevada 156,157 

You  Be  Darn,  White  Pine  County,  Nevada 160 

Young  &  Eastlake,  Siskiyou  County,  California >. 54 

Young  America,  Baker  County,  Oregon 178,185 

Young  America,  Nevada  County,  California 79 

Young  America,  Sweetwater  County,  Wyoming 334 

Young  Vulture,  Yavapai  County,  Arizona 246 

Z. 

Zubric,  White  Pine  County,  Nevada 160 

Zuni,  Yavapai  County,  Arizona 257 
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Agiia  Frio  Valley,  Yavapai  County,  Arizona 247 

Ajo,  Pima  County,  Arizona 273 

Alleghany,  Sierra  County,  California - .' 91 

Alpine  County,  California 51 

Alturas  County,  Idaho , 202 

Amador  County,  California  .v 36 

Amelia  City,  Baker-County,  Oregon 178 

American  Fork,  Utah 219 

American  Hill,  Sierra  County,  California 90 

Antelope  Hill,  Yavapai  County,  Arizona    255 

Argentine,  Clear  Creek  County,  Colorado 288 

Armagoza  District,  San  Bernardino  County,  California 14 

Auburn,  Baker  County,  Oregon 178 

B. 

Baker  County,  Oregon 177 

Bannack,  Beaver  Head  County,  Montana 212 

Basin,  Jeflferson  County,  Montana 210 

Battle  Mountain,  Humboldt  County,  Nevada 132 

Bear  Gulch,  Deer  Lodge  County,  Montana , 205 

Beartown  Gulch,  Deer  Lodge  County,  Montana 205 

Beaver  Head  County,  Montana 212 

Big  Bug,  Yavapai  County,  Arizona 251 

Big  Eock  Creek,  Missoula  County,  Montana 213 

Bingham  Canon,  Great  Salt  Lake  County,  Utah 218 

Birchville  and  Sweetland,  Nevada  County,  California 74 

Black  Canon,  Yavapai  County,  Arizona 244 

Blackfoot  Gulch,  Deer  Lodge  County,  Montana 205 

Blue  Canon,  Oregon •. 180 

Blue  Gulch,  Baker  County,  Oregon 179 

Boise  Basin,  Boise  County,  Idaho 191 

Boise,  Boise  County,  Idaho 191 

Boise  County,  Idaho 191 

Boulder  County,  Colorado 324 

Bradshaw,  Yavapai  Counir^',  Arizona 243 

Brandy  City,  Sierra  County,  California 90 

Breckenridge,  Summit  County,  Colorado '. '. 328 

Bruno,  Elko  County,  Nevada 144, 150 

Buena  Vista,  Humboldt  Countv,  Nevada 134, 141 

Buffalo  Flat,  Summit  County,  Colorado 328 

Bull  Run,  Elko  County,  Nevada 144,147 

Burro  or  Pyramid  Mountains,  Mesilla  County,  New  Mexico 1, 283 

Butte  County,  California 49 

Butte  Gulch,  Deer  Lodge  County,  Montana 205 

C. 

Calaveras  County,  California 34 

Canon  City,  Grant  County,  Oregon 177 

Caribou  or  Grand  Island  District,  Colorado 2 

Cariboo  Gulch,  Deer  Lodge  County,  Montana 205 

Caso  District,  Inyo  County,  California 27 

Castle  Dome,  Yuma  County,  Arizona 270 

Cedar  Creek,  Missoula  County,  Montana 213 

Centerville,  Boise  County,  Idaho 191 

Central,  Humboldt  County,  Nevada 133, 141 

Cerro  Gordo  or  Lone  Pine  District,  Inyo  County,  California 17 
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Chase  Giilcb,  Gilpin  County,  Colorado ,....  302 

Cherokee,  Plumas  County,  California 50 

Cherokee  Flat,  Butte  County,  California , 49 

Chloride,  Grant  County,  New  Mexico 283 

Cienega,  Grant  County,  New  Mexico 283, 286 

Clark  District,  San  Bernardino  County,  California 13 

Clear  Cr_eek  County,  Colorado - 288,316 

Cold  Canon,  Sierra  County,  California 90 

Comstock,  Nevada 2, 93 

Coos  County,  Oregon 176 

Cope,  Elko  County,  Nevada ^ . .  144 

Cortez,  Lander  County,  Nevada 116 

Crescent  City,  Del  Norte  County,  California. 54 

Crow  Creek,  Jefferson  County,  Montana 210 

Cuyaniac  or  Julian  District,  Sau  Diego  County,  California 11 

D. 

Dailey,  Clear  Creek  County,  Colorado 288 

Date  Creek,  Yavapai  County,  Arizona 255 

Deep  Creek,  Utah 223 

Deep  Gulch,  Deer  Lodge  County,  Montana 205 

Deer  Lodge  County,  Montana 205 

Delaware  Flat,  Summit  County,  Colorado 328 

Del  Norte  County,  California 54 

Diamond  City,  Meagher  County,  Montana 209 

Dry  Gulch,  Deer  Lodge  County,  Montana 205 

Dutch  Flat,  Placer  County,  California -. 84 

E. 

Eagle  Creek,  Union  County,  Oregon 183 

Eagle  Creek,  Cooster  or  Kuester,  Baker  County,  Oregon 178 

East  Canon,  Utah 219 

Echo,  Humboldt  County,  Nevada 134 

El  Dorado  County,  California 38 

El  Dorado,  Pah-Ute  County,  Arizona 266 

El  Dorado,  or  Shasta,  Baker  County,  Oregon 178 

Elk,  Grant  County,  Oregon 177 

Elk  Gulch,  Deer  Lodge  County,  Montana 205 

Elko  County,  Nevada 144 

Ely  or  Pioche,  Lincoln  County,  Nevada 164 

Esmeralda  County,  Nevada 175 

Eureka,  Lander  County,  Nevada 2, 116, 119 

Eui'eka,  Sierra  County,  California 90 

Eureka  South,  Nevada  County,  California 78 

Eureka,  Yuma  County,  Arizona 269 

Eureka  Gulch,  Gilpin  County,  Colorada 315 

F. 

Fir  Cap,  Sierra  County,  California 90 

Flint,  Owyhee  County,  Idaho 189 

Florence,  Idaho  County,  Idaho 203 

Florida  Mountain,  Owyhee  County,  Idaho 188 

Forest  City,  Sierra  County,  California 90 

Forest  Hill,  Placer  County,  California 87 

Fort  Sumter,  Grant  County,  Oregon 178 

French  Corral,  Nevada  County,  California 73 

French  Gulch,  Deer  Lodge  County,  Montana 205 

French  Gulch,  Summit  County,  Colorado ,...  328 

French's  Gulch,  Yavapai  County,  Arizona 245 

Fresno  County,  California 15 

G. 

Galena  Gulch,  Summit  County,  Colorado 328 

Gallatin  County,  Montana 213 

Georgia  Gulch,  Summit  County,  Colorado 328 
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German  ,Gulch,  Deer  Lodge  County,  Montana 205 

Gibsonville,  Sierra  County,  California 90 

Gila  City,  Yuma  County,  Arizona 272 

Gilpin  County,  Colorado 288, 294 

Go'ld  Dirt  Gulch,  Boulder  County,  Colorado 324 

Gold  Run,  Humboldt  County,  Nevada 133 

Gold  Run,  Placer  County,  California , 84 

Gold  Run,  Summit  County,  Colorado 328 

Goodwin,  Yavapai  County,  Arizona 251 

Grand  Island,  Boulder  County,  Colorado 2, 324 

Granite,  Grant  County,  Oregon 178 

Granite  Creek,  Boise  County,  Idaho 191 

Granite  Creek,  Grant  County,  Oregon 177 

Grant  County,  New  Mexico 283 

Grass  Valley,  Nevada  County,  California - 44,78 

Green  Valley,  Placer  County,  California 89 

Gregory  Gulch,  Gilpin  County,  Colorado 298 

Griffin  Gulch,  Oregon 179 

Griffith,  Clear  Creek  County,  Colorado 288 

H. 

Happy  Camp,  Del  Norte  County,  California 54 

Hassyampa,  Yavapai  County,  Arizona 238 

Henderson  Gulch,  Deer  Lodge  County,  Montana 205 

Hogan,  Jefferson  County,  Montana 210 

Holmes,  Jefferson  County,  Montana , 210 

Horn  Gulch,  Baker  County,  Oregon i 179 

Hot  Spring,  Madison  County,  Montana 211 

Howland  Flat,  Sierra  County,  California 90 

Hualpi,  Mojavo  County,  Arizona 261 

Humboldt  Basin,  Baker  County,  Oregon 178 

Humboldt  County,  Nevada 132 

Humphrey's  Gulch,  Baker  County,  Oregon 179 

Hunter  Jack,  Jefferson  County,  Montana 210 

Hunt's  Hill,  Nevada  County,  California 81 

I. 

Idaho  City,  Boise  County,  Idaho 191 

Idaho,  Clear  Creek  County,  Colorado 289 

Idaho  County,  Idaho -' 203 

Illinois  Gulch,  Gilpin  County,  Colorado 307 

Illinois  Gulch,  Summit  County,  Colorado 328 

Indian,  Humboldt  County,  Nevada 137 

Indian  Hill,  Sierra  County,  California 90 

Inyo  County,  California - 17 

Iowa  Gulch,  Summit  County,  Colorado 328 

Iowa  Hill,  Placer  County,  California 87 

Iron  County,  Utah 222 

Isabella  Mountains,  San  Diego  County,  California 11 

J. 

Jackson  County,  Oregon 176 

Jefferson  County,  Montana 210 

Jefferson  Gulch,  Deer  Lodge  County,  Montana . .  .• 205 

Julian,  or  Cuyamac  District,  Sem.  Diego  County,  Caliibrnia 11 

K. 

Kern  County,  California - 

Klamath  County,  California 54 

Klamath,  Klamath  County,  California 54 

L. 

Lake  County,  California 15 

Lake  County,  Colorado 332 
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Lander  County,  Nevada -• Ill 

La  Paz,  Yuma  County,  Arizona : 267 

Lassen  County,  California 54 

Leavenworth  Gulch,  Gilpin  County,  Colorado 307 

Lewis  and  Clarke  County,  Montana 208 

Lincoln,  Clear  Creek  County,  Colorado 289 

Lincoln  City,  Summit  County,  Colorado 329 

Lincoln  County,  Nevada 164 

Lincoln  Gulch,  Deer  Lodge  County,  Montana 205 

Little  Cottonwood,  Utah 223 

Little  York,  Nevada  County,  California 81 

Lone  Pine,  or  Cerro  Gordo  Mining  District,  Inyo  County,  California 18 

Loon  Creek,  Northern  Idaho : 203 

Los  Angeles  County,  California 28 

M. 

Madison  County,  Montana 211 

Maiden  Gulch,  Baker  County,  Oregon 179 

Maple  Gulch,  Yavapai  County,  Arizona 240 

Mariposa  County,  California 28 

Martinez,  Yavapai  Couiity,  Arizona 255 

Meadow  Valley,  Nevada 2 

Meadow  Valley,  Utah 220 

Meagher  County,  Montana 209 

Michigan  Bluif,  Placer  County,  California ' 87 

Mina  Grande  Caso  District,  Ingo  County,  California 27 

Missoula  County,  Montana - 213 

Mitchel,  Jefferson  County,  Montana '. 210 

Modesty  Gulch,  Deer  Lodge  County,  Montana -  -  205 

Mogul,  Alpine  County,  California 53 

Mojave  County,  Arizona 261 

Mono  County,  California 28 

Montana,  Clear  Creek  County,  Colorado 289 

Montezuma,  Nye  County,  Nevada 130 

Montezuma,  Summit  County,  Colorado 328, 329 

Moore's  Flat,  Nevada  County,  California 78 

Moreno,  New  Mexico 282 

Morey,  Nye  County,  Nevada 130 

Morris,  Clear  Creek  County,  Colorado 289 

Morristown,  Sierra  County,  California 90 

Mount  Nebo,  Utah 220 

Mountain  Lake,  Utah i. 219 

N. 

Nebraska,  Sierra  County,  California 90 

Nevada  City,  Nevada  County,  California 78 

Nevada  County,  California 39 

Nevada  Gulch,  Gilpin  County,  Colorado 308 

New  York  Gulch,  Meagher  County,  Montana 209 

North  Bloomfield,  Nevada  County,  California 76 

Northern  Idaho 203 

North  San  Juan,  Nevada  County,  California 74 

Nye  County,  Nevada 128 

O. 

Old  Bar,  Jefferson  County,  Montana.. 210 

Olive  Creek,  Grant  County,  Oregon 177, 178 

Ophir,  Utah 220 

Oro  Fino,  Humboldt  County,  Nevada 140 

Overland,  Jefferson  County,  Montana 210 

Owen's  Valley,  Inyo  County,  California 17 

Owyhee  County,  Idaho 188 

Owyhee,  Owyhee  County,  Idaho 180,188 

P. 

Pahranagat,  Lincoln  County,  Nevada 174 

Pah-Ute  County,  Arizona] 265 
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Park  County.  Colorado 332 

Parley's  Park,  Utah 223 

Peace  River,  British  Columbia 1 

Peru,  Jefferson  County,  Montana 210 

Philadelphia,  or  Silver  Bend,  Nye  County,  Nevada 128 

Pike  City,  Sierra  County,  California '  90 

Pima  County,  Arizona 273 

Pinal  Mountains,  Yavapai  County,  Arizona 260 

Pine  Flat,  Yavapai  County,  Arizona 245 

Pine  Grove,  Yapavai  County,  Arizona 245, 255 

Pinos  Altos,  New  Mexico 283 

Pinto,  White  Pine  County,  Nevada 157 

Pioche,  or  Ely,  Lincoln  County,  Nevada 164 

Pioneer,  Klamath  County,  California 54 

Placer  County,  California 37 

Placerville,  Boise  County,  Idaho 191 

Plumas  County,  California 50 

Pocahontas,  Baker  County,  Oregon 178 

Powder  River  Slope,  Union  County,  Oregon 183 

Powder  River  Valley,  Union  County,  Oregon 180 

Port  Wine,  Sierra  County,  California 90 

Pyramid  or  Burro  Mountains,  Mesilla  County,  New  Mexico 283 

Q. 

Quaker  Hill,  Nevada  County,  California 82 

Quartz  Gulch,  Grant  County,  Oregon 177 

R. 

Railroad,  Elko  County,  NeV^ada 152 

Red  Dog,  Nevada  County,  California 81 

Red  Gulch,  Baker  County,  Oregon 179 

Red  Warrior,  Alturas  County,  Idaho .' 202 

Reese  River,  Lander  County,  Nevada Ill 

Relief,  Humboldt  County,  Nevada 137 

Reveille,  Nye  County,  Nevada 131 

Rio  Dolores,  New  Mexico 283 

Robinson,  White  Pine  County,  Nevada 158 

Rock  Creek,  Sierra  County,  California 90 

Rocker,  Jefferson  County,  Montana 210 

Rocker  Gulch,  Deer  Lodge  County,  Montana 205 

Rocky  Bar,  Alturas  County,  Idaho 202 

Rooster,  Union  County,  Oregon 183 

Ruckley,  Jefferson  County,  Montana 210 

Rush  Valley,  Tooele  County,  Utah 223 

Rye  Valley,  Baker  County,  Oregon 179 


Sacramento,  Humboldt  County,  Nevada 137 

Sacramento,  Mojave  County,  Arizona 261 

San  Bernandino  County,  California 13 

San  Diego  County,  California 11 

San  Francisco,  Mojave  County,  Arizona 263 

Santa  Clara  County,  California 15 

Santa  Clara,  Humboldt  County,  Nevada » 134 

Scales,  Sierra  County,  California 90 

Secret  Valley,  Lander  County,  Nevada 117 

Sevier,  Juab  County,  Utah 220 

Shanghai,  Union  County,  Oregon 183 

Shasta  County,  California 53 

Shasta  or  El  Dorado,  Baker  County,  Oregon 178 

Shoshone  County,  Idaho 203 

Sierra  County,  California 47, 90 

Sierra,  Humboldt  County,  Nevada 140 

Sierra  Pinaleno,  Yavapai  County,  Arizona 260 

Sierra  Prieta,  Yavapai  County,  Arizona 237 

Silver  Bend  or  Philadelphia,  Nye  County,  Nevada 128 

Silver  Bow  Gulch,  Deer  Lodge  County,  Montana ..'. 205 

Silver  Mountain,  Alpine  County,  California 53 


558  INDEX   OF    COUNTIES,    MINING   DISTRICTS,    ETC. 

Page. 

Silver  Mountain,  Yavapai  County,  Arizona • 255 

Silver  Park,  Nye  County,  Nevada 131 

Silver  Peali,  Nevada 3 

Silver  Star,  Madison  County,  Montana 211 

Siskiyou  County,  California 54 

Slaughter-House  Gulch,  Gili^sin  County,  Colorado 315 

Smith  Eiver,  Del  Norte  County,  California 54 

Smith's  Flat,  Sierra  County,  California 91 

Snake  Eiver,  Idaho 1 

Spring  Bar,  Jeiferson  County,  Montana 210 

Spring  Guich,  Gilpin  County,  Colorado 307 

Spring  Valley,  Lander  County,  Nevada 116 

Spruce  Mountain,  Elko  County,  Nevada 152 

Star,  Humboldt  County,  Nevada 134,139,141 

St.  Louis,  Sierra  County,  California 90 

Stockton,  Utah 220 

Sucker  Flat,  California 68 

Summit  County,  Colorado 328 

Sweetland  and  Birchville,  Nevada  County,  California 74 

Sweetwater,  Wyoming 333 

T. 

Tern  Piute,  Lincoln  County,  Nevada 174 

Timbuctoo,  Yuba  County,  California 70 

Tintic  Valley,  Utah 220 

Todd's  Valley,  Placer  County,  California 87 

Trinity  County,  California - 53 

Trinity,  Humboldt  County,  Nevada 137 

Tulare  County,  California 28 

Tuolumne  County,  California 33, 531 

Turkey  Creek,  Yavapai  County,  Arizona 241 

U. 

Union,  Del  Norte  County,  California 54 

Upper  Canon,  Grant  County,  Oregon 177 

Upper  Union,  Clear  Creek  County,  Colorado 289 

V. 

Vipond,  Beaver  Head  County,  Montana 212 

W. 

Walker,  Yavapai  County,  Arizona • 247 

Wallapi,  Mojave  County,  Arizona - 261 

Walnut  Grove,  Yavapai  County,  Arizona 255 

Washington,  Idaho  County,  Idaho 203 

Washington  Gulch,  Deer  Lodge  County,  Montana 205 

Washington,  San  Diego  County,  California 11 

Wauba  Yuma,  Mojave  County,  Arizona 261 

West  Mounlain,  Great  Salt  Lake  County,  Utah 219 

Whiskey,  Sierra  County,  California < 90 

White  Pine,  White  Pine  County,  Nevada 152 

White  Pine  County,  Nevada 152 

White  Eiver,  Tulare  County,  California 28 

Wickenburg,  Yavapai  County,  Arizona 257 

Williams'  Fork,  Yuma  County,  Arizona , 267 

Wilson,  Jefferson  County,  Montana 210 

Wisconsin  Hill,  Placer  County,  California 89 

Y. 

Yavapai  County,  Arizona 237 

Yellow  Pine,  Lincoln  County,  Nevada 13, 168 

Yellow  Pine,  San  Bernadino  County,  California 13 

You  Bet,  Nevada  County,  California 81 
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